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SECTION 10

INTRODUCTION

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM HAS PREPARED THISTHI PHASE II

REMEDIAL INVESTIGATIONFEASIB STUDY RIFSRIF WORK PLAN IN SUPPORT OF

THE PLANNED PHASE II REMEDIAL INVESTIGATION RI AT THE 143RD COMBAT

COMMUNICATIONSCOMMUNICATION SQUADRON CCSQ SEATTLE AIR NATIONAL GUARD STATION

SEATTLE ANGSANG IN SEATTLE WASHINGTON FIGURE 11 THISTHI STUDY IS PART OF

THE INSTALLATION RESTORATION PROGRAM IRP OF THE AIR NATIONAL GUARD

ANG THE WORK IS BEING PERFORMED UNDER CONTRACT DAHA9O940014

BETWEEN ERM AND THE NATIONAL GUARD BUREAU DEPARTMENTSDEPARTMENT OF THE ARMY
AND THE AIR FORCE THE AIR NATIONAL GUARDCIVIL ENGINEERING

ENVIRONMENTAL RESTORATION GROUP ANGCEVR IRP BRANCH IS

PROVIDING TECHNICAL AND PROJECT MANAGEMENT OVERSIGHT OF THE WORK

PHASE RI WAS COMPLETED AT THE SITE IN 1997 THE RESULTSRESULT OF THE PHASE

RI ARE REPORTED IN ERM 1998 THE PURPOSE OF THISTHI PHASE II RIFSRIF WORK

PLAN IS TO DESCRIBE THE ELEMENTSELEMENT AND PROCEDURESPROCEDURE OF THE PLANNED PHASE II RI

THE FEASIBILITY STUDY FS COMPONENT OF THISTHI WORK PLAN SECTIONSSECTION 130 AND

150 IS ESSENTIALLY UNCHANGED FROM THE RIFSRIF WORK PLAN PREPARED FOR THE

PHASE RI ERM 1996

THISTHI PHASE II RIFSRIF WORK PLAN FOLLOWSFOLLOW THE RECOMMENDED ANGCEVR
FORMAT AND CONTAINSCONTAIN THE BASIC CONTENTSCONTENT SUGGESTED IN THE UNITED STATESSTATE

ENVIRONMENTAL PROTECTION AGENCY USEPA DOCUMENT INTERIM FINAL

GUIDANCE FOR CONDUCTING REMEDIAL INVESTIGATIONSINVESTIGATION
AND FEASIBILITY STUDIESSTUDIE UNDER

CERCLA USEPA 1988

11 PROJECT OBJECTIVESOBJECTIVE AND SCOPE

THISTHI SECTION SUMMARIZESSUMMARIZE THE OBJECTIVESOBJECTIVE AND SCOPE OF WORK FOR THE PHASE II

RI AND PS ACTIVITIESACTIVITIE AT THE SEATTLE ANGS

11
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111 OBJECTIVESOBJECTIVE AND SCOPE OF THE PHASE REMEDIAL INVESTIGATION

THE PURPOSE OF THE SEATTLE ANGSANG PHASE II RI IS TO SUPPLEMENT THE PHASE

RI COMPLETED IN 1997 ERM 1998 WITH ADDITIONAL DATA NEEDED TO PROVIDE

THE NECESSARY SITE CHARACTERIZATION FOR AN FS SPECIFICALLY THE OBJECTIVESOBJECTIVE OF

THE PHASE II RI ARE TO

PROVIDE ADDITIONAL DATA TO ASSIST IN DEFINING THE SOURCE AND EXTENT OF

SOIL AND GROUNDWATER CONTAMINATION AT THE STATION

REFINE THE UNDERSTANDING OF THE PATHWAYSPATHWAY OF CONTAMINANT MIGRATION

DETERMINE COMPLIANCE OF THE CONTAMINANTSCONTAMINANT OF POTENTIAL CONCERN

COPCSCOPC IDENTIFIED IN SOIL AND GROUNDWATER WITH APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENTSREQUIREMENT ARARSARAR AND

ASSESSASSES THE POTENTIAL THREATSTHREAT TO HUMAN HEALTH ASSOCIATED WITH THE

CONTAMINANTSCONTAMINANT OF CONCERN COCSCOC IDENTIFIED IN SOIL AND GROUNDWATER

THE SEATTLE ANGSANG PHASE II RI WILL PROVIDE THE SUPPLEMENTARY DATA NEEDED

FOR AN ACCURATE AND REPRESENTATIVE CHARACTERIZATION OF SOIL AND

GROUNDWATER CONTAMINATION AT THE STATION THE PHASE II RI WILL INCLUDE

THE COLLECTION AND ANALYSISANALYSI OF SOIL SOIL VAPOR AND GROUNDWATER SAMPLESSAMPLE

USING GEOPROBEHYDROPUNCH DIRECTPUSH TECHNIQUESTECHNIQUE INSTALLATION OF

GROUNDWATER MONITORING WELLSWELL AND QUARTERLY SAMPLING OF THE NEW AND

EXISTING MONITORING WELLSWELL AT THE STATION FOR YEAR INFORMATION OBTAINED

DURING THE PHASE II INVESTIGATION WILL BE USED ALONG WITH THE RESULTSRESULT OF THE

PHASE RI DURING DEVELOPMENT OF THE FS AS THE SCIENTIFIC BASISBASI FOR

IDENTIFYING AND SELECTING THE MOST APPROPRIATE REMEDIAL ALTERNATIVESALTERNATIVE FOR

THE STATION

112 OBJECTIVESOBJECTIVE AND SCOPE OF THE FEASIBILITY STUDY

THE OBJECTIVESOBJECTIVE AND SCOPE OF THE FS ARE TO

IDENTIFY SCREEN DEVELOP AND EVALUATE REMEDIAL ALTERNATIVESALTERNATIVE FOR

ADDRESSING SOIL AND GROUNDWATER CONTAMINATION AT THE STATION THAT

MAY POSE THREAT TO HUMAN HEALTH OR THE ENVIRONMENT AND

RECOMMEND THE MOST COSTEFFECTIVE REMEDIAL ALTERNATIVESALTERNATIVE THAT

ADEQUATELY PROTECT HUMAN HEALTH WELFARE AND THE ENVIRONMENT

13
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THE EVALUATION OF REMEDIAL ALTERNATIVESALTERNATIVE WILL INCLUDE AN ANALYSISANALYSI OF

TECHNICAL FEASIBILITY COST REMEDIATION TIMEFRAME AND THE DEGREE TO WHICH

REGULATORY TREATMENT PREFERENCESPREFERENCE ARE SATISFIED THE FS WILL BE CONDUCTED

IN ACCORDANCE WITH STATE AND FEDERAL GUIDELINES

12 INSTALLATION RESTORATION PROGRAM IRP DESCRIPTION

THE DEFENSE ENVIRONMENTAL RESTORATION PROGRAM DERP WAS ESTABLISHED

IN 1984 TO PROMOTE AND COORDINATE EFFORTSEFFORT FOR THE EVALUATION AND CLEANUP

OF CONTAMINATION AT DEPARTMENT OF DEFENSE INSTALLATIONS ON JANUARY 23

1987 PRESIDENTIAL EXECUTIVE ORDER 12580 WAS ISSUED WHICH ASSIGNED THE

RESPONSIBILITY FOR CARRYING OUT DERP WITHIN THE OVERALL FRAMEWORK OF THE

COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY

ACT OF 1980 CERCLA AND THE SUPERFUND AMENDMENTSAMENDMENT AND

REAUTHORIZATION ACT OF 1986 SARA TO THE SECRETARY OF DEFENSE THE IRP

WAS ESTABLISHED UNDER DERP TO IDENTIFY INVESTIGATE AND REMEDIATE

CONTAMINATION AT INSTALLATIONS THE IRP FOCUSESFOCUSE ON CLEANUP OF

CONTAMINATION ASSOCIATED WITH PAST DEPARTMENT OF DEFENSE ACTIVITIESACTIVITIE TO

ENSURE THAT THREATSTHREAT TO PUBLIC HEALTH ARE ELIMINATED AND TO RESTORE NATURAL

RESOURCESRESOURCE FOR FUTURE USE

THE IRP IS DIVIDED INTO SEVERAL PHASESPHASE AS ILLUSTRATED ON FIGURE 12 THESE

PHASESPHASE ARE DEFINED AND DESCRIBED IN THE FOLLOWING SUBSECTIONS

121 PRELIMINARY ASSESSMENT

THE PRELIMINARY ASSESSMENT PA CONSISTSCONSIST OF PERSONNEL INTERVIEWSINTERVIEW AND

RECORD SEARCH DESIGNED TO IDENTIFY AND EVALUATE PAST DISPOSAL ANDOR SPILL

SITESSITE THAT MIGHT POSE POTENTIAL OR ACTUAL HAZARD TO PUBLIC HEALTH PUBLIC

WELFARE OR THE ENVIRONMENT PREVIOUSLY UNDOCUMENTED INFORMATION IS

OBTAINED THROUGH THE INTERVIEWS THE RECORD SEARCH FOCUSESFOCUSE ON OBTAINING

USEFUL INFORMATION FROM AERIAL PHOTOGRAPHSPHOTOGRAPH INSTALLATION PLANSPLAN FACILITY

INVENTORY DOCUMENTSDOCUMENT LISTSLIST OF HAZARDOUSHAZARDOU MATERIALSMATERIAL USED SUBCONTRACTOR

REPORTSREPORT CORRESPONDENCE MATERIAL SAFETY DATA SHEETSSHEET FEDERALSTATE AGENCY

SCIENTIFIC REPORTSREPORT ON ENDANGERED AND THREATENED SPECIESSPECIE AND CRITICAL

HABITATSHABITAT DOCUMENTSDOCUMENT FROM LOCAL GOVERNMENT OFFICESOFFICE AND NUMEROUSNUMEROU
STANDARD REFERENCE SOURCES

14
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122 SITE INSPECTION

THE PURPOSE OF THE SITE INSPECTION SI IS TO PERFORM LIMITED SAMPLING AND

OTHER FIELD ACTIVITIESACTIVITIE TO CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION

AT POTENTIAL AREASAREA OF CONCERN AOCSAOC IDENTIFIED DURING THE PA THISTHI MAY

INCLUDE FOR EXAMPLE GEOPHYSICAL SURVEYSSURVEY FIELD SCREENING SOIL SAMPLING

AND LIMITED GROUNDWATER SAMPLING FOR SUSPECTED CONTAMINANTS THE SI

MAY BE CONDUCTED IN CONJUNCTION WITH THE PA DATA COLLECTED DURING THE

PA AND SI MAY BE SUFFICIENT TO REACH DECISION POINT FOR SITE SUCH AS NO

FURTHER IRP ACTION IS WARRANTED PROMPT REMOVAL OF CONTAMINANTSCONTAMINANT IS

NECESSARY OR FURTHER IRP WORK IS REQUIRED

123 SITE INVESTIGATION

LIKE THE SI THE SITE INVESTIGATION CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO

CONFIRM THE PRESENCE OR ABSENCE OF CONTAMINATION AT POTENTIAL AOCSAOC
IDENTIFIED DURING THE PA HOWEVER THE SITE INVESTIGATION TYPICALLY

INCLUDESINCLUDE MORE EXTENSIVE SAMPLING AND EVALUATION OF GROUNDWATER THAN

THE SI AN ADDITIONAL OBJECTIVE OF THE SITE INVESTIGATION IS TO DETERMINE

POTENTIAL RISKSRISK TO HUMAN HEALTH AND THE ENVIRONMENT

THE ACTIVITIESACTIVITIE UNDERTAKEN DURING THE SITE INVESTIGATION GENERALLY FALL INTO

THREE CATEGORIESCATEGORIE SCREENING CONFIRMATION AND OPTIONAL ACTIVITIES

SCREENING ACTIVITIESACTIVITIE ARE CONDUCTED TO GATHER ADDITIONAL PRELIMINARY DATA

NOT OBTAINED DURING THE PA CONFIRMATION ACTIVITIESACTIVITIE INCLUDE SPECIFIC

MEDIA SAMPLING AND LABORATORY ANALYSISANALYSI TO CONFIRM EITHER THE PRESENCE OR

THE ABSENCE OF CONTAMINATION CHEMICAL CONCENTRATIONSCONCENTRATION AND THE POTENTIAL

FOR MIGRATION OF CONTAMINANTS INFORMATION OBTAINED DURING THE

SUBSURFACE INVESTIGATION IS UTILIZED TO DEFINE AOCSAOC FROM AMONG THE

POTENTIAL
AOCSAOC IDENTIFIED DURING THE PA SITE HYDROLOGY GEOLOGY AND

SOIL PROPERTIESPROPERTIE ARE ALSO CHARACTERIZED DURING THE SITE INVESTIGATION

ADDITIONAL DATA MAY BE NEEDED TO REACH DECISION POINT FOR SITE

OPTIONAL ACTIVITIESACTIVITIE MAY BE CONDUCTED TO OBTAIN THE ADDITIONAL DATA

NEEDED

THE GENERAL APPROACH OF THE SITE INVESTIGATION IS TO SEQUENCE THE FIELD

ACTIVITIESACTIVITIE SO THAT DATA ARE ACQUIRED AND USED AS THE FIELD INVESTIGATION

PROGRESSES THISTHI IS DONE TO DETERMINE THE PRESENCE OR ABSENCE OF

CONTAMINATION IN RELATIVELY SHORT TIME PERIOD OPTIMIZE DATA COLLECTION

AND DATA QUALITY AND MINIMIZE COSTS
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124 REMEDIAL INVESTIGATION

THE OBJECTIVESOBJECTIVE OF THE RE ARE TO DETERMINE THE NATURE AND EXTENT OF

CONTAMINATION AT SITE DETERMINE THE NATURE AND EXTENT OF POTENTIAL

THREATSTHREAT TO HUMAN HEALTH AND THE ENVIRONMENT AND PROVIDE BASISBASI FOR

DETERMINING THE TYPESTYPE OF RESPONSE ACTIONSACTION TO BE CONSIDERED DECISION

DOCUMENT FS REMEDIAL DESIGN OR REMEDIAL ACTION

THE RI CONSISTSCONSIST OF FIELD ACTIVITIESACTIVITIE DESIGNED TO QUANTIFY THE POTENTIAL

CONTAMINANT THE EXTENT OF THE CONTAMINATION AND THE PATHWAYSPATHWAY OF

CONTAMINANT MIGRATION FIELD ACTIVITIESACTIVITIE MAY INCLUDE THE INSTALLATION OF SOIL

BORINGSBORING ANDOR MONITORING WELLSWELL AND THE COLLECTION AND ANALYSISANALYSI OF WATER

SOIL ANDOR SEDIMENT SAMPLES CAREFUL DOCUMENTATION AND QUALITY

CONTROL PROCEDURESPROCEDURE ARE IMPLEMENTED DURING RI FIELD ACTIVITIESACTIVITIE IN

ACCORDANCE WITH CERCLASARA GUIDELINESGUIDELINE WHICH ENSURE THE VALIDITY OF

DATA

HYDROGEOLOGIC STUDIESSTUDIE ARE CONDUCTED TO DETERMINE THE UNDERLYING STRATA

GROUNDWATER FLOW RATESRATE AND DIRECTION OF CONTAMINANT MIGRATION

BASELINE RISK ASSESSMENT WHICH PROVIDESPROVIDE AN EVALUATION OF THE POTENTIAL

THREAT TO HUMAN HEALTH IS CONDUCTED PRIOR TO IMPLEMENTING ANY RA THE

BASELINE RISK ASSESSMENT PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER AN

RA MAY BE NECESSARY TO MITIGATE ENDANGERMENT TO PUBLIC HEALTH

THE FINDINGSFINDING FROM THE RI WILL RESULT IN THE SELECTION OF ONE OF THE FOLLOWING

OPTIONSOPTION

NO FURTHER ACTION THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION DO NOT INDICATE

HARMFUL CONCENTRATIONSCONCENTRATION OF CHEMICALSCHEMICAL THAT POSE SIGNIFICANT THREAT TO

HUMAN HEALTH OR THE ENVIRONMENT THEREFORE NO FURTHER 1R1 ACTION IS

WARRANTED ARID DECISION DOCUMENT WILL BE PREPARED TO CLOSE THE SITE

LONGTERM MONITORING LTM THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION DO NOT

INDICATE THE PRESENCE OF SUFFICIENT CONTAMINATION TO JUSTIFY COSTLY RA
LTM MAY BE RECOMMENDED TO DETECT THE POSSIBILITY OF FUTURE

PROBLEMS

FS THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION CONFIRM THE PRESENCE OF CONTAMINATION

THAT MAY POSE THREAT TO HUMAN HEALTH ANDOR THE ENVIRONMENT AND

SOME SORT OF RA IS INDICATED
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125 FEASIBILITY STUDY

BASED ON RESULTSRESULT OF THE RI THE BASELINE RISK ASSESSMENT AND REVIEW OF

STATE AND FEDERAL REGULATORY REQUIREMENTSREQUIREMENT AN FS MAY BE CONDUCTED TO

DEVELOP SCREEN ARID EVALUATE ALTERNATIVESALTERNATIVE FOR REMEDIATION OF GROUNDWATER

ANDOR SOIL CONTAMINATION AT THE SITE THE OVERALL OBJECTIVESOBJECTIVE OF THE FS

INCLUDE PROVIDING INFORMATION NECESSARY FOR REMEDIAL ALTERNATIVE

DEVELOPMENT AND EVALUATING INFORMATION TO SUPPORT SELECTION OF REMEDY

THAT IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT CONSIDERSCONSIDER

ARARSARAR SATISFIESSATISFIE THE PREFERENCE FOR TREATMENT THAT SIGNIFICANTLY AND

PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF HAZARDOUSHAZARDOU

CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND IS COSTEFFECTIVE

ACTIVITIESACTIVITIE ASSOCIATED WITH THE FS INCLUDE THE FOLLOWING

IDENTIFICATION OF APPLICABLE REMEDIATION TECHNOLOGIESRASTECHNOLOGIESRA

PRELIMINARY SCREENING OF TECHNOLOGIESTECHNOLOGIE

DEVELOPMENT OF REMEDIAL ALTERNATIVESALTERNATIVE

DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

COMPARATIVE ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE AND

COMPLETION OF AN FS REPORT

THE END RESULT OF THE FS IS THE SELECTION OF THE MOST APPROPRIATE REMEDIAL

ALTERNATIVE WITH CONCURRENCE BY STATE ANDOR FEDERAL REGULATORY AGENCIES

126 ENGINEERING EVALUATIONCOST ANALYSISANALYSI

AT ANY TIME DURING THE COURSE OF AN IRP PROJECT AN ENGINEERING

EVALUATIONCOST ANALYSISANALYSI EECA CAN BE IMPLEMENTED TO EVALUATE

REMEDIAL SOLUTIONSSOLUTION FOR CONTAMINATION AN EECA CAN BE COMPLETED FOR ALL

NONTIMECRITICAL REMOVAL ACTIONSACTION THAT ARE NOT ADDRESSED BY AN FS IN

GENERAL AN EECA IS SIMILAR TO AN RIFSRIF BUT IS LESSLES COMPREHENSIVE

BECAUSE OF THE PRESUMPTION OF AN RA AN EECA IS USUALLY COMPLETED AS

PARALLEL EFFORT TO AN RIFS THE OVERALL OBJECTIVESOBJECTIVE OF THE EECA INCLUDE

SATISFYING ENVIRONMENTAL REVIEW AND ADMINISTRATIVE REQUIREMENTSREQUIREMENT FOR

REMOVAL ACTIONSACTION PROVIDING FRAMEWORK FOR EVALUATING AND SELECTING

ALTERNATIVE TECHNOLOGIESTECHNOLOGIE SATISFYING THE PREFERENCE FOR TREATMENT THAT

SIGNIFICANTLY
AND PERMANENTLY REDUCESREDUCE TOXICITY MOBILITY OR VOLUME OF
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HAZARDOUSHAZARDOU CONSTITUENTSCONSTITUENT AS PRINCIPAL ELEMENT AND MAXIMIZING COST

EFFECTIVENESS

THE GOALSGOAL OF THE EECA ARE TO

DEVELOP AN APPROVAL MEMORANDUM

IDENTIFY REMOVAL ACTION OBJECTIVESOBJECTIVE

IDENTIFY AND ANALYZE REMOVAL ACTION ALTERNATIVESALTERNATIVE

COMPARE REMOVAL ACTION ALTERNATIVESALTERNATIVE AND

RECOMMEND REMOVAL ACTION ALTERNATIVESALTERNATIVE IN AN ACTION MEMORANDUM

THE END RESULT OF THE EECA IS THE SELECTION OF THE MOST APPROPRIATE

REMOVAL ACTION WITH CONCURRENCE BY STATE OR FEDERAL REGULATORY AGENCIES

127 PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

PRESUMPTIVE REMEDY ENGINEERING EVALUATIONCOST ANALYSISANALYSI

FREECA MAY BE PERFORMED IF THE RESULTSRESULT OF INVESTIGATIONSINVESTIGATION INDICATE THE

PRESENCE OF SUFFICIENT CONTAMINATION TO JUSTIFY AN RA PRIOR TO COMPLETION

OF AN FS AND THE TECHNOLOGY REQUIRED FOR THE RA IS EVIDENT FREECA
MAY BE RECOMMENDED TO EVALUATE THE EFFECTIVENESSEFFECTIVENES AND COSTSCOST ASSOCIATED

WITH THE PRESUMPTIVE RAS

128 REMEDIAL DESIGN

THE RD INVOLVESINVOLVE DEVELOPMENT AND APPROVAL OF THE ENGINEERING DESIGNSDESIGN

REQUIRED TO IMPLEMENT THE SELECTED REMEDIAL ALTERNATIVE IDENTIFIED IN THE

PS

129 REMEDIAL ACTION

THE RA IS THE ACTUAL IMPLEMENTATION OF THE REMEDIAL ALTERNATIVE IT REFERSREFER

TO THE ACCOMPLISHMENT OF MEASURESMEASURE TO ELIMINATE THE HAZARD OR AT

MINIMUM REDUCE IT TO AN ACCEPTABLE LIMIT COVERING LANDFILL WITH AN

IMPERMEABLE CAP PUMPING AND TREATING CONTAMINATED GROUNDWATER

INSTALLING NEW WATER DISTRIBUTION SYSTEM AND IN SITU BIODEGRADATION OF

CONTAMINATED SOILSSOIL ARE EXAMPLESEXAMPLE OF REMEDIAL MEASURESMEASURE THAT MIGHT BE

SELECTED IN SOME CASESCASE AFTER THE RAS HAVE BEEN COMPLETED AN LTM
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SYSTEM MAY BE INSTALLED AS PRECAUTIONARY MEASURE TO DETECT CONTAMINANT

MIGRATION OR TO DOCUMENT THE EFFICIENCY OF REMEDIATION

1210 IMMEDIATE ACTION ALTERNATIVESALTERNATIVE

AT ANY POINT IT MAY BE DETERMINED THAT SITE POSESPOSE AN IMMEDIATE THREAT

TO PUBLIC HEALTH OR THE ENVIRONMENT THUSTHU NECESSITATING PROMPT REMOVAL OF

THE CONTAMINANTS IMMEDIATE ACTION SUCH AS LIMITING ACCESSACCES TO THE SITE

CAPPING OR REMOVING CONTAMINATED SOILSSOIL ANDOR PROVIDING AN ALTERNATIVE

WATER SUPPLY MAY SUFFICE AS EFFECTIVE CONTROL MEASURES SITESSITE REQUIRING

IMMEDIATE REMOVAL ACTION MAINTAIN IRP STATUSSTATU IN ORDER TO DETERMINE THE

NEED FOR ADDITIONAL REMEDIAL PLANNING OR LTM REMOVAL MEASURESMEASURE OR

OTHER APPROPRIATE RAS MAY BE IMPLEMENTED DURING ANY PHASE OF AN IRP

PROJECT

13 GENERAL INVESTIGATION APPROACH

FORTY SOIL VAPOR SAMPLING POINTSPOINT 20 GEOPROBEHYDROPUNCH SOIL AND

GROUNDWATER SAMPLING POINTSPOINT AND FIVE GROUNDWATER MONITORING WELLSWELL

WILL BE INSTALLED DURING THE PHASE II RI THE SOIL VAPOR SURVEY WILL BE THE

FIRST FIELD TASK CONDUCTED THE RESULTSRESULT WILL BE USED TO GUIDE THE SELECTION OF

THE GEOPROBEHYDROPUNCH SAMPLING LOCATIONS SIMILARLY THE

GEOPROBEHYDROPUNCH SAMPLING RESULTSRESULT WILL BE USED TO GUIDE THE

SELECTION OF THE MONITORING WELLSWELL LOCATIONS

QUARTERLY GROUNDWATER MONITORING WILL BE CONDUCTED FOR YEAR TO ASSESSASSES

COMPLIANCE WITH ARARSARAR AND TRENDSTREND IN CONCENTRATIONSCONCENTRATION OF VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC IN GROUNDWATER THE QUARTERLY GROUNDWATER

MONITORING EVENTSEVENT WILL INCLUDE EACH NEW AND EXISTING MONITORING WELL AT

THE STATION 13 WELLSWELL TOTAL

14 WORK PLAN STRUCTURE

THISTHI PHASE II RIFSRIF WORK PLAN PROVIDESPROVIDE DESCRIPTION OF THE ACTIVITIESACTIVITIE FOR

THE RIFSRIF AND IS ORGANIZED INTO 17 SECTIONSSECTION AND THREE APPENDICES THE

CONTENTSCONTENT OF THE SECTIONSSECTION ARE AS FOLLOWSFOLLOW

SECTION 10 PROVIDESPROVIDE GENERAL INTRODUCTORY INFORMATION FOR THISTHI WORK

PLAN
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SECTION 20 DESCRIBESDESCRIBE THE PROJECT MANAGEMENT APPROACH FOR THE RL FS

SECTION 30 PROVIDESPROVIDE BACKGROUND INFORMATION FOR THE SEATTLE ANGS

SECTION 40 DESCRIBESDESCRIBE THE ENVIRONMENTAL
SETTING

FOR THE
VICINITY OF THE

SEATTLE ANGS

SECTION 50 DESCRIBESDESCRIBE THE PERMITSPERMIT REQUIRED TO PERFORM THE PHASE II RI

FIELD ACTIVITIES

SECTION 60 OUTLINESOUTLINE THE PHASE II RI INVESTIGATION APPROACH

SECTION 70 DESCRIBESDESCRIBE FIELD INVESTIGATION METHODSMETHOD AND PROCEDURES

SECTION 80 DESCRIBESDESCRIBE SAMPLE COLLECTION PROCEDURES

SECTION 90 DESCRIBESDESCRIBE INVESTIGATIONDERIVE WASTE MANAGEMENT

SECTION 100 DESCRIBESDESCRIBE ARARSARAR AND PROJECT SCREENING GOALSGOAL PSGS

SECTION 110 DESCRIBESDESCRIBE THE OBJECTIVESOBJECTIVE AND SCOPE OF THE CONTAMINANT FATE

AND TRANSPORT EVALUATION

SECTION 120 DESCRIBESDESCRIBE THE OBJECTIVESOBJECTIVE AND SCOPE OF THE BASELINE RISK

ASSESSMENT

SECTION 130 DISCUSSESDISCUSSE THE KEY ELEMENTSELEMENT OF THE PS

SECTION 140 DESCRIBESDESCRIBE THE PURPOSE AND FORMAT OF THE RI PORTION OF THE

RIFSRIF REPORT

SECTION 150 DESCRIBESDESCRIBE THE PURPOSE AND FORMAT OF THE FS PORTION OF THE

RIFSRIF REPORT

SECTION 160 OUTLINESOUTLINE THE PROJECT SCHEDULE AND DELIVERABLES

SECTION 170 LISTSLIST THE REFERENCESREFERENCE CITED IN THISTHI WORK PLAN

THE FOLLOWING APPENDICESAPPENDICE ARE INCLUDED IN THISTHI WORK PLAN

APPENDIX CONTAINSCONTAIN THE SITEWIDE SAFETY AND HEALTH PLAN SSHP

APPENDIX CONTAINSCONTAIN THE QUALITY ASSURANCE PROJECT PLAN QAPP

APPENDIX CONTAINSCONTAIN THE TABLE OF CONTENTSCONTENT FOR THE PHASE RI REPORT

ARID SAMPLE OUTLINE FOR THE FS PORTION OF THE RIFSRIF REPORT
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SECTION 20

PR OJE CT MANA GEMENT APPROACH

THE SUCCESSFUL EXECUTION OF THISTHI PHASE II RLFSRLF DEPENDSDEPEND ON STRONG

QUALIFIED PROJECT TEAM ACCORDINGLY ERM WILL UTILIZE AN EXPERIENCED

TEAM OF PROFESSIONALSPROFESSIONAL WHO HAVE PREVIOUSLY PERFORMED SIMILAR WORK AT

OTHER INVESTIGATION SITES THE PROJECT TEAM WILL BE SELECTED BY THE ERM

PROGRAM MANAGER AND THE NAMESNAME AND
QUALIFICATIONSQUALIFICATION OF THE

PROJECT TEAM

WILL BE SUBMITTED TO THE ANG PROJECT MANAGER UPON REQUEST

21 PROJECT MANAGEMENT ORGANIZATION

THE PROJECT WILL BE MANAGED AND EXECUTED BY PERSONNEL WHO WILL ENSURE

THAT THE OBJECTIVESOBJECTIVE OF THE RLFSRLF ARE MET FIGURE 21 PROVIDESPROVIDE AN

ORGANIZATION CHART FOR THISTHI PROJECT THE CHART INCLUDESINCLUDE THE NAMESNAME OF KEY

MANAGEMENT PERSONNEL ASSIGNED TO THE SEATTLE ANGSANG PHASE II RIFSRIF
PROJECT

THE DRILLING ANALYTICAL SERVICESSERVICE AND SURVEYING SUPPORT WILL BE PROVIDED

BY EXPERIENCED SUBCONTRACTOR FIRMSFIRM THAT POSSESSPOSSES THE REQUIRED PERMITSPERMIT

LICENSESLICENSE AND ACCREDITATIONSACCREDITATION NECESSARY TO WORK IN THE STATE OF WASHINGTON

ERMSERM PROJECT TEAM WILL CONSIST OF THE KEY POSITIONSPOSITION DESCRIBED BELOW

PROGRAM MANAGER RESPONSIBLE FOR THE OVERALL EXECUTION OF THE PROJECT AND

FOR MAINTAINING AN OPEN LINE OF COMMUNICATION WITH THE ANGCEVR AND

THE ANG ENVIRONMENTAL COORDINATOR

PROJECT MANAGER SUPERVISESSUPERVISE THE PROJECT TEAM PROVIDESPROVIDE TECHNICAL DIRECTION

AND INTERFACE WITH THE ANG PROJECT MANAGER AND ANG ENVIRONMENTAL

COORDINATOR COORDINATESCOORDINATE SUBCONTRACTOR SUPPORT AND MANAGESMANAGE PROJECT

SCHEDULE AND BUDGET

SITE MANAGER DIRECTLY SUPERVISESSUPERVISE THE ONSITE FIELD INVESTIGATION ACTIVITIESACTIVITIE

AND PROJECT TEAM AND PROVIDESPROVIDE TECHNICAL DIRECTION AND INTERFACE WITH THE

PROJECT MANAGER
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QUALITY ASSURANCEQUALITY CONTROL QAQC MANAGER RESPONSIBLE FOR

ESTABLISHING STANDARDIZED QUALITY ASSURANCE QA PROCEDURESPROCEDURE FOR THISTHI

PROJECT AND FOR ENSURING THAT EFFECTIVE PROCEDURESPROCEDURE AND CONTROLSCONTROL ARE

IMPLEMENTED TO ACHIEVE PROJECT QUALITY GOALSGOAL AND ADHERENCE TO CONTRACT

REQUIREMENTS

SITE SAFETY AND HEALTH OFFICER RESPONSIBLE FOR ENSURING THAT PHYSICAL AND

CHEMICAL HAZARDSHAZARD ARE APPROPRIATELY MITIGATED THROUGH EFFECTIVE EXECUTION

OF THE SSHP

PROJECT SCIENTISTSSCIENTIST AND ENGINEERSENGINEER INCLUDESINCLUDE QUALIFIED GEOLOGISTSGEOLOGIST CHEMISTSCHEMIST

TOXICOLOGISTSTOXICOLOGIST AND ENGINEERS

22 PROJECT PROCEDURESPROCEDURE

AN OPEN LINE OF COMMUNICATION WILL BE MAINTAINED BETWEEN THE PROJECT

MANAGER AND THE PROJECT TEAM TO ENSURE THAT THE PROJECT OBJECTIVESOBJECTIVE ARE MET

SAMPLING AND OTHER FIELD ACTIVITIESACTIVITIE WILL BE CARRIED OUT IN ACCORDANCE WITH

THISTHI WORK PLAN THE PHASE II RIFSRIF WILL BE EXECUTED ACCORDING TO THE

PROJECT SCHEDULE INCLUDED IN SECTION 160 OF THISTHI WORK PLAN

23 QUALITY MANAGEMENT

THE QAQC MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT ESTABLISHED

QAQC PROCEDURESPROCEDURE ARE FOLLOWED IMMEDIATE CORRECTIVE ACTIONSACTION WILL BE

TAKEN AT ANY TIME THEY ARE DEEMED NECESSARY QAQC PROCEDURESPROCEDURE WILL BE

DIRECTED IN ACCORDANCE WITH THE QAPP CONTAINED IN APPENDIX B

24 SUBCONTRACT MANAGEMENT

ERM IS RESPONSIBLE FOR THE PERFORMANCE OF ALL WORK UNDER THISTHI CONTRACT

DELIVERY ORDER INCLUDING THE WORK OF SUBCONTRACTORS ERM WILL HIRE

SUBCONTRACTORSSUBCONTRACTOR FOR DRILLING ANALYTICAL SERVICESSERVICE AND SURVEYING SUPPORT

THE PROJECT MANAGER AND SITE MANAGER WILL MAINTAIN OVERSIGHT OF THE

SUBCONTRACTORSSUBCONTRACTOR COMPLETION OF
SPECIFIED TASKSTASK WITH RESPECT TO TECHNICAL

PERFORMANCE QUALITY AND ADHERENCE TO COST AND SCHEDULE IN ADDITION

ERM WILL ENSURE THAT SUBCONTRACTOR ACTIVITIESACTIVITIE COMPLY WITH THE QAPP AND

SSHP PREPARED FOR THISTHI RIFS
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SECTION 30

INSTALLATION BACKGROUND INFORMATION

THISTHI SECTION DESCRIBESDESCRIBE THE SEATTLE ANGSANG
FACILITY

AND THE ASSOCIATED IRP

SITE AND SUMMARIZESSUMMARIZE THE WASTE DISPOSAL HISTORY AT THE FACILITY THE RESULTSRESULT

OF REGULATORY RECORDSRECORD REVIEWSREVIEW AND PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AT THE STATION

INFORMATION PRESENTED IN THISTHI SECTION WAS DERIVED FROM THE PRELIMINARY

ASSESSMENTSITE INSPECTION PASI REPORT OPTECH 1995 AND THE

PHASE RI REPORT ERM 1997

31 INSTALLATION DESCRIPTION

THE SEATTLE ANGSANG IS AT 6736 ELLISELLI AVENUE SOUTH IN SEATTLE WASHINGTON
THE STATION OCCUPIESOCCUPIE APPROXIMATELY 75 ACRESACRE OF LAND IN THE NORTHWEST

PORTION OF THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD FIGURE

11 AND FIGURE 31 THE
FACILITY EMPLOYSEMPLOY 129 PERSONNEL OF WHICH 25 ARE

FULLTIME EMPLOYEES

311 STATION HISTORY

THE SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT
AND WAS USED BY THE UNITED STATESSTATE ARMY AIR CORPSCORP AS THE AIRCRAFT

FACTORY SCHOOL DURING THE WAR IN 1948 THE PROPERTY WAS GIVEN TO KING

COUNTY AS SURPLUSSURPLU PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE

WASHINGTON AIR NATIONAL GUARD

ON APRIL 21 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS ACTIVATED FOR

RECRUITMENT PURPOSES DURING THISTHI PERIOD OF TIME THE UNIT HAD TWO C47
AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE 143RD

COMMUNICATIONSCOMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE NAME

TH 4Z3 ME
COMMUNICATIONSCOMMUNICATION SQUADRON AND THE 143RD CCSQ RESPECTIVELY THE

CURRENT MISSION OF THE 143RD CCSQ IS TO PROVIDE MOBILE COMMUNICATION

EQUIPMENT AND SUPPORT FOR AIRPORTSAIRPORT AND AIRFIELDS

31
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IN 1948 THE STATION CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN AIRCRAFT

PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE PROPERTY

CONTAINED 15 BUILDINGSBUILDING ALL OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN

1951 NEW PROPERTY LEASE DECREASED THE SIZE OF THE STATION FROM 17 ACRESACRE

TO ITS PRESENT SIZE OF 75 ACRES BUILDINGSBUILDING WERE CONSTRUCTED FOR

HEADQUARTERSHEADQUARTER MESSMES HAIL WAREHOUSESWAREHOUSE AND VEHICLE SERVICE REQUIREMENTS

IN 1980 THE NATIONAL GUARD BUREAU APPROVED AND CONGRESSCONGRES FUNDED THE

REPLACEMENT OF ALL BUILDINGS THE BUILDINGSBUILDING WERE COMPLETED IN 1984 WITH

THE EXCEPTION OF BUILDING 204 MOBILITY STORAGE WHICH WAS COMPLETED IN

1988 AND THE NEW MOBILITY STORAGE BUILDING WHICH WAS COMPLETED IN

1998 THE SEATTLE ANGSANG CURRENTLY CONSISTSCONSIST OF 75 ACRESACRE AND FIVE BUILDINGSBUILDING

FIGURE 34 THE SEATTLE ANGSANG PROPERTY IS LEASED FROM KING COUNTY BY
THE UNITED STATESSTATE AIR FORCE WHO IN TURN LICENSESLICENSE THE PROPERTY TO THE

WASHINGTON STATE MILITARY DEPARTMENT FOR ANG USE

312 ADJACENT LAND USE

LAND USE ADJACENT TO THE SEATTLE ANGSANG IS SHOWN ON FIGURE 32 ADJACENT

PROPERTIESPROPERTIE TO THE NORTH SOUTH AND EAST OF THE STATION ARE ZONED FOR GENERAL

INDUSTRIAL USE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND HAVE

HISTORY OF INDUSTRIAL USE THE PROPERTIESPROPERTIE DIRECTLY
SOUTH AND EAST OF THE

STATION ARE OWNED BY THE BOEING COMPANY BOEING OR LEASED BY BOEING

FROM KING COUNTY THE PROPERTY IMMEDIATELY NORTH OF THE STATION IS

UTILIZED BY SEVERAL TRUCKING FIRMSFIRM AND WASHINGTON STATE MOTOR POOL AUTO

MAINTENANCE FACILITY WHILE THE AREA WEST OF THE STATION ACROSSACROS ELLISELLI

AVENUE SOUTH CONSISTSCONSIST OF RESIDENTIAL PROPERTIES

313 IRP SITE BURIAL SITE DESCRIPTION

AS SHOWN ON FIGURE 31 IRP SITE THE IRP SITE IS LOCATED IN THE NORTHEAST

CORNER OF THE SEATTLE ANGS THE SITE IS APPROXIMATELY 175 FEET LONG AND AN

AVERAGE OF 175 FEET WIDE THE NORTH AND EAST SIDESSIDE OF THE IRP SITE ARE

BOUNDED BY 6FOOTHIGH FENCE WITH THE EXCEPTION OF THE GRASSCOVERED

NORTHEAST CORNER THE SITE IS COVERED WITH ASPHALT AND IS USED AS VEHICLE

PARKING AREA
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32 WASTE DISPOSAL HISTORY

THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE PASI REGARDING HAZARDOUSHAZARDOU

MATERIALSWASTESMATERIALSWASTE GENERATED HISTORICAL AND CURRENT DISPOSAL PRACTICESPRACTICE AND

PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM AT THE SEATTLE ANGS

THE INFORMATION PRESENTED IN THE PASI REPORT IS BASED ON INTERVIEWSINTERVIEW

WITH PAST AND
PRESENT STATION EMPLOYEESEMPLOYEE REVIEW OF STATION RECORDSRECORD AND

OTHER PERTINENT INFORMATION AND FIELD SURVEY

321 WASTESWASTE GENERATED BY STATION OPERATIONSOPERATION

VARIETY OF WASTESWASTE WERE BURNED ANDOR BURIED AT THE IRP SITE FROM THE

EARLY 1950S1950 THROUGH 1968 THE WASTESWASTE MOST LIKELY DISPOSED OF AT THE IRP

SITE INCLUDE RADIO TUBESTUBE SOLVENTSSOLVENT WASTE MOTOR OILSOIL KEROSENE BATTERIESBATTERIE

BRAKE FLUID SPRAY PAINTSPAINT PAINT THINNERSTHINNER OR REMOVERSREMOVER METHYL ETHYL KETONE

XYLENE AND NAPTHA THESE WASTESWASTE WERE GENERATED BY THE AEROSPACE
GROUND EQUIPMENT AGE MOTOR VEHICLE MAINTENANCE POWER

PRODUCTION AND COMMUNICATIONADMINI BUILDINGS

322 DISPOSAL PRACTICESPRACTICE AT THE STATION

HISTORICAL DISPOSAL PRACTICESPRACTICE AT THE SEATTLE ANGSANG INCLUDED LAND DISPOSAL

WITHIN THE IRP SITE AND OFFSITE DISPOSAL PRESENTLY DISCARDED HAZARDOUSHAZARDOU

MATERIALSMATERIAL AND HAZARDOUSHAZARDOU WASTESWASTE ARE COLLECTED AND DISPOSED OF EITHER BY AN

APPROPRIATELY LICENSED CONTRACTOR OR THROUGH THE DEFENSE REUTILIZATION

AND MARKETING OFFICE AT FORT LEWISLEWI WASHINGTON

323 PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM

SMALL AMOUNTSAMOUNT OF HAZARDOUSHAZARDOU MATERIALSMATERIAL ARE REPORTED TO HAVE BEEN
SPILLED OR

RELEASED TO THE ENVIRONMENT AT THE STATION IN THE PAST THE PASI
IDENTIFIED THE IRP SITE AS THE ONLY POTENTIALLY CONTAMINATED DISPOSAL SITE AT

THE STATION IDENTIFICATION OF THISTHI SITE WAS BASED ON INTERVIEWSINTERVIEW WITH PAST

AND PRESENT EMPLOYEESEMPLOYEE AN ANALYSISANALYSI OF PERTINENT INFORMATION AND STATION

RECORDSRECORD AND FIELD SURVEY

35

KCSIIP4 40902



FINAL

33 REGULATORY RECORDSRECORD REVIEW

THE PASI IDENTIFIED SEVERAL SITESSITE ON PROPERTIESPROPERTIE ADJACENT TO THE SEATTLE

ANGSANG WITH HISTORY OF ENVIRONMENTAL CONTAMINATION OR ENVIRONMENTAL

INCIDENTS ENVIRONMENTAL CONDITIONSCONDITION AT NEARBY PROPERTIESPROPERTIE WERE FURTHER

EVALUATED DURING PREPARATION OF THE PHASE RIFSRIF WORK PLAN THE RESULTSRESULT

OF THISTHI EVALUATION ARE SUMMARIZED BELOW

AN ENVIRONMENTAL DATA RESOURCESRESOURCE INC EDR SUMMARY REPORT WAS

PREPARED ON THE LOCATION AND STATUSSTATU OF SITESSITE OF ENVIRONMENTAL SIGNIFICANCE

WITHIN MILE RADIUSRADIU OF THE SEATTLE ANGS THE EDR DATABASE SEARCH

IDENTIFIED 19 SITESSITE WITHIN MILE RADIUSRADIU OF THE STATION THAT APPEAR ON THE

WASHINGTON DEPARTMENT OF ECOLOGYSECOLOGY WDOESWDOE CONFIRMED AND

SUSPECTED CONTAMINATED SITESSITE LIST THE EDR DATABASE SEARCH ALSO

IDENTIFIED 14 LEAKING UNDERGROUND STORAGE TANK SITESSITE WITHIN 12 MILE

RADIUSRADIU OF THE STATION IN ADDITION ONE SENSITIVE RECEPTOR CATEGORY

DAYCARE CENTER WAS IDENTIFIED WITHIN 14 MILE RADIUSRADIU OF THE STATION

THE SECOND PHASE OF THE REGULATORY RECORDSRECORD REVIEW INCLUDED REVIEW OF

WDOFSWDOF FILE RECORDSRECORD REGARDING SELECTED SITESSITE OF ENVIRONMENTAL CONCERN

THESE SITESSITE INCLUDE THE FOLLOWING

BOEING NORTH FIELD 12 SITESSITE ELLISELLI AVENUE SOUTH MARGINAL WAY

KING COUNTY AIRPORT MAINTENANCE 6518 ELLISELLI AVENUE SOUTH

WASHINGTON STATE MOTOR POOL 6650 ELLISELLI AVENUE SOUTH

SEATTLE CITY LIGHT GEORGETOWN STEAMPLANT 1131 SOUTH ELIZABETH

STREET AND

PUMP 6525 ELLISELLI AVENUE SOUTH

THE LOCATIONSLOCATION OF THESE SITESSITE RELATIVE TO THE SEATTLE ANGSANG ARE SHOWN ON

FIGURE 32 DETAILSDETAIL REGARDING PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AND DOCUMENTED

CONTAMINATION AT THESE SITESSITE ARE PRESENTED IN THE PHASE RIFSRIF WORK PLAN

ERM 1996 BASED ON THE WDOE FILE REVIEW NONE OF THE ENVIRONMENTAL

IMPACTSIMPACT AT THESE SITESSITE APPEAR TO REPRESENT POTENTIAL SOURCE OF SIGNIFICANT

CONTAMINATION ON THE SEATTLE ANGSANG PROPERTY
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34 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

THISTHI SECTION SUMMARIZESSUMMARIZE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION CONDUCTED AS PART OF THE

IRP AT THE SEATTLE ANGS

341 PRELIMINARY ASSESSMENT

DRAFT PA WAS COMPLETED BY THE ANG IN DECEMBER 1993 THE PA
FOCUSED ON PAST AND PRESENT GENERATION USE HANDLING AND DISPOSAL

PRACTICESPRACTICE OF HAZARDOUSHAZARDOU WASTE AND MATERIALSMATERIAL AT THE SEATTLE ANGS BASED ON

THE RESULTSRESULT OF THE PA THE IRP SITE WAS IDENTIFIED AS BEING POTENTIALLY

CONTAMINATED WITH HAZARDOUSHAZARDOU MATERIALSHAZARDOUSMATERIALSHAZARDOU WASTE AND WAS

RECOMMENDED FOR FURTHER IRP INVESTIGATION

342 PRELIMINARY ASSESSMENTSITE INSPECTION

PASI WAS CONDUCTED AT THE STATION IN 1994 BY OPTECH OPTECH 1995
THISTHI SECTION SUMMARIZESSUMMARIZE THE SCOPE OF WORK AND RESULTSRESULT OF THE PASI FIELD

ACTIVITIES

3421 SCOPE OFWORK

THE PURPOSE OF THE PASI WAS TO IDENTIFY AOCSAOC AND TO CONFIRM THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION ASSOCIATED

WITH PAST HAZARDOUSHAZARDOU MATERIAL AND HAZARDOUSHAZARDOU WASTE HANDLING AND DISPOSAL

PRACTICESPRACTICE AT THE STATION IN ADDITION TO THE IDENTIFICATION OF AOCSAOC THE

SCOPE OF THE PASI INCLUDED DEFINING THE NATURE OF KNOWN OR SUSPECTED

RELEASESRELEASE AT THE AOCSAOC IDENTIFYING POTENTIAL RECEPTORSRECEPTOR CONFIRMING THE

PRESENCE OR ABSENCE OF SOIL AND GROUNDWATER CONTAMINATION DESCRIBING

THE GEOLOGIC CONDITIONSCONDITION OF THE STUDY AREA AND DEFINING HYDROGEOLOGIC

CONDITIONSCONDITION SUCH AS GROUNDWATER FLOW DIRECTION THE PASI SCOPE OF WORK

DID NOT INCLUDE DETERMINATION OF THE SOURCE OR EXTENT OF CONTAMINATION AT

THE IRP SITE OR ASSESSMENT OF POSSIBLE THREATSTHREAT TO HUMAN HEALTH AND THE

ENVIRONMENT

FIELD WORK FOR THE PASI WAS PERFORMED IN JUNE AND JULY 1994 SCREENING

ACTIVITIESACTIVITIE AT THE IRP SITE INCLUDED GROUND PENETRATING RADAR GPR
SURVEY MAGNETOMETER SURVEY AND SHALLOW SOIL VAPOR SURVEY

CONFIRMATION ACTIVITIESACTIVITIE AT THE IRP SITE INCLUDED COLLECTION OF SUBSURFACE

SOIL SAMPLESSAMPLE FROM SOIL BORINGSBORING AND MONITORING WELL BORINGSBORING AND

INTALLATION AND SAMPLING OF GROUNDWATER MONITORING WELLS
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3422 GEOPHYSICAL INVESTIGATION RESULTSRESULT

THE GPR SURVEY REVEALED AN ANOMALOUSANOMALOU SOIL HORIZON OR DISTURBED SOIL AREA

IN THE SOUTHWEST PORTION OF THE IRP SITE WITH AN UPPER INTERFACE

APPROXIMATELY 45 TO 60 FEET BELOW GROUND SURFACE BGS THE ORIGIN OF

THISTHI ANOMALOUSANOMALOU SOIL MATERIAL WAS INTERPRETED AS BEING ASSOCIATED EITHER

WITH THE FILLINGIN OF FORMER DUWAMISH RIVER MEANDER OR WITH THE

HISTORICAL BURIAL OR BURNING ACTIVITIESACTIVITIE AT THE IRP SITE MAGNETOMETER DATA

COLLECTED AT THE IRP SITE DID NOT INDICATE ANY SIGNIFICANT
METAL MASSESMASSE

BURIED WITHIN THE AREA OF DISTURBED SOIL OPTECH 1995

3423 SOIL VAPOR SURVEY RESULTSRESULT

SOIL VAPOR SAMPLESSAMPLE WERE COLLECTED WITHIN FEET OF THE GROUND SURFACE FROM

21 LOCATIONSLOCATION AT THE IRP SITE THE SAMPLESSAMPLE WERE ANALYZED FOR TOTAL VOLATILE

HYDROCARBONSHYDROCARBON TVH LOCAL AREASAREA OF SLIGHTLY ELEVATED TVH CONCENTRATIONSCONCENTRATION

WERE IDENTIFIED AT THE IRP SITE FIGURE 33 THE RESULTSRESULT OF THE SOIL VAPOR

SURVEY WERE USED TO DETERMINE THE FINAL PLACEMENT OF SOIL BORINGS

3424 RESULTSRESULT OF SOIL AND GROUNDWATER ANALYSESANALYSE

THE PASI SAMPLING LOCATIONSLOCATION AT IRP SITE ARE SHOWN ON FIGURE 34 THE

ANALYTICAL RESULTSRESULT FOR SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE

PASI ARE SUMMARIZED ON TABLESTABLE 31 AND 32 RESPECTIVELY FOR

COMPARISON PROJECT SCREENING GOALSGOAL SGS DEVELOPED DURING THE PHASE

RI ARE ALSO SHOWN ON TABLESTABLE 31 AND 32 THE PSGSPSG WERE DEVELOPED FROM

WASHINGTON STATE MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD CLEANUP

LEVELSLEVEL MTCA METHOD FORMULA VALUESVALUE REGIONAL AND SITESPECIFIC

BACKGROUND CONCENTRATIONSCONCENTRATION ANDOR FEDERAL MAXIMUM CONTAMINANT

LEVELSLEVEL MCLSMCL FOR DRINKING WATER PSGSPSG ARE DISCUSSED FURTHER IN SECTION

100 OF THISTHI WORK PLAN

ONE SEMIVOLATILE ORGANIC COMPOUND SVOC DINBUTYLPHTHALATE WAS

DETECTED IN ALL BUT ONE OF THE SOIL SAMPLESSAMPLE COLLECTED DURING THE PASI THE

PRESENCE OF DINBUTYLPHTHALATE WAS ATTRIBUTED TO POSSIBLE LABORATORY

CONTAMINATION OF THE SAMPLES TOTAL PETROLEUM HYDROCARBON TPH
CONTAMINATION WAS DETECTED AT CONCENTRATION EXCEEDING THE ASSOCIATED

MTCA METHOD CLEANUP LEVEL IN ONE SOIL SAMPLE BERYLLIUM

CONCENTRATIONSCONCENTRATION DETECTED IN ALL OF THE SOIL SAMPLESSAMPLE EXCEEDED THE MTCA
METHOD CANCER FORMULA VALUE IN ADDITION GROSSGROS ALPHA AND GROSSGROS BETA

RADIATION WERE DETECTED IN APPROXIMATELY HALF OF THE SOIL SAMPLESSAMPLE
COLLECTED NO REGULATORY STANDARDSSTANDARD MAXIMUM ACCEPTABLE CONCENTRATIONSCONCENTRATION
HAVE BEEN ESTABLISHED FOR GROSSGROS ALPHA OR GROSSGROS BETA RADIATION IN SOIL
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SOIL VAPOR LOCATION
WITH TVH CONCENTRATION
PPMV

204

IRP SITE

BURIAL SITE

ASPHALT

VAN ISLAND

BUILDING

IRP SITE

STATION BOUNDARY

LEGEND

TVH ISOCONCENTRATION
CONTOUR

25 50

SCALE FEET

PASI SOIL VAPOR SURVEY RESULTSRESULT
1OTAL VOLATILE HYDROCARBONSHYDROCARBON

FIGURE 33 IRP SITE BURIAL SITE

143RD CCSQ SEATTLE ANGSANG
SEATTLE WASHINGTON

ERJSI
3O33OLWG
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SOURCE OPTECH 1995

BUILDING

LEGEND

BSOO3BH

S002B11
GRASSGRAS

IRP SITE

BURIAL SITE

BSOO3BHA

SOIL BORENG

MONITORING WELL 25 50

SCALE IN FEET

BSOO4PZ

BS0O

BS005P2

ASPHALT

VAN ISLAND

204

IRP SITE

STATION BOUNDARY

BSOO5PZ

LOCATION OF PASI SOIL BORINGSBORING

FIGURE 34 AND MONITORING WELLSWELL
143RD CCSQ SEATTLE ANGSANG

6032304 DWG
SEATTLE WASHINGTON ERNI
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RI PI

ND
ND

744
1750

16 11 130 28 ND

PASI PRELIMINARY ASSESSMENTSITE INSPECTION

RI REMEDIAL INVESTIGATIONUSEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYFTTGSFTTG FEET BELOW GWUND SURFACEPGKG MICROGRAMSMICROGRAM PER

KILOGRAMMGKG MILLIGRAMSMILLIGRAM PER KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMW1PHDG WASHINGTON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON DIESEL GASOLINE

NT NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

NA

NOT AVAILABLEARAR APPLICABLE OR

RELEVANT AND APPROPRIATE REQUIREMENT FOR CONSTITUENTSCONSTITUENT DETECTED DURING THE PASI THAT WERE NOT DETECTED DURING THE RI

PROJECT SCREENING GOAL PSG FOR TPHG 100 MGKG P56 FOR TPHD 200 MGKGMODEL TONICSTONIC CONTROL ACT METHOD NONCANCER FORMULA VALUEMODEL TONICSTONIC CONTROL ACT METHOD CANCER FORMULA VALUE

90TH PERCENTILE VALUE OR 11W PUGET SOUND REGION AS BE CD CR CU PB NI AND ZN OR

WASHINGTON STALE SE AND AG WASHINGTON SLATE DEPARTMENT OF ECOLOGY 1994B

THESE VALUESVALUE WERE BASED ON

ANALYSISANALYSI FOR TOTAL PETROLEUM HYDROCARBONSHYDROCARBON BY USEPA METHOD 4181 THE WTIHDD ANALYSESANALYSE YIELDED ND RESULTSSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENING GOAL OR

ARARCONSTITUENT ABBREVIATIONSABBREVIATION

SB ANTIMONY CU COPPER TI THALLIUMASARSENIC HGMERCURY PBLEAD

BE BERYLLIUM NI NICKEL ZN ZINCCDCADMIUM SESELENIUMCRCHROMIUM AGSILVERC
CDCOCDCO

14 0053

4CUON
BACKGROUNDBSOO4PZ850011TH

VOTAULE ORGANIC SEMIVOLETE OT INK TOLAL

COS COMPOUR EPA PETOCLEUC

SIN PIED
85 10010255570

FINAL
TABLE 31SUTRNNARY OF PITSI SOIL CHEMICAL QUALITY DATA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONSOURCE OPTECH 1995
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PASI PRELIMINARY ASSESSMENTSITE INSPECTION

RI REMEDIAL INVESTIGATION
TOTAL CONCENTRATIONSCONCENTRATION IN UNFILTERED SAMPLESSAMPLEUSEPA UMTED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYPGI MICROGRAMSMICROGRAM PER LITER

PCII IICOCURIESIICOCURIE PER LITERWTPHD WASHINGTON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON DIESEL

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITARAR APPLICABLE OR

RELEVANT AND APPROPRIATE RE9UIREMENT FOR CONSTITUENTSCONSTITUENT DETECTED DURING THE PASI THAT WERE NOT DETECTED DURING THE RIFEDERAL PRIMARY MAXIMUM CONTAMINANT LEVEL MCLMODEL TOEICA CONTROL ACT METHOD TABLE VALUESHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED RI PROJECT SCREENING GOAL OR

ARARCONSTITUENT ABBREVIATIONSABBREVIATION
SB ANTIMONY

AS ARSENIC
BE BERYLLIUM

CD CADMIUM
CR CHROMIUM

CU COPPER
PB LEAD

SUMMARY 0PASI GROUNDWATER CHEMICAL QUALITY DATA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTONSOURCE OPLECH 1995

TABLE 32

HG MERCURY
NI NICKEL

SE SELENIUM
AG SILVERLLTHALLITTM

ZN ZINC

CDCOCDCO



FINAL

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER AT CONCENTRATIONSCONCENTRATION ABOVE MTCA
METHOD CLEANUP LEVELSLEVEL FEDERAL MCLSMCL ANDOR SITESPECIFIC

BACKGROUND CONCENTRATIONSCONCENTRATION INCLUDE GROSSGROS ALPHA RADIATION GROSSGROS BETA

RADIATION ARSENIC BERYLLIUM CHROMIUM LEAD NICKEL AND THALLIUM THE

PASI GROUNDWATER SAMPLESSAMPLE SUBMITTED FOR METALSMETAL ANALYSISANALYSI WERE

UNFILTERED

3425 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THE PASI REPORT

THE PASI REPORT RECOMMENDED FURTHER INVESTIGATION AT THE IRP SITE TO

DETERMINE THE SOURCE AND AREAL EXTENT OF TPH DETECTED IN SOIL AND GROSSGROS

ALPHA AND GROSSGROS BETA RADIATION DETECTED IN SOIL AND GROUNDWATER THE

PASI REPORT ALSO NOTED THAT STATE OR FEDERAL REGULATORY STANDARDSSTANDARD WERE

EXCEEDED FOR SEVERAL TRACE METALSMETAL IN SOIL ANDOR GROUNDWATER BUT

CONCENTRATIONSCONCENTRATION OF THOSE METALSMETAL DID NOT EXCEED SITESPECIFIC BACKGROUND

CONCENTRATIONSCONCENTRATION WITH THE EXCEPTION OF BERYLLIUM IN GROUNDWATER

343 PHASE REMEDIAL INVESTIGATION

THISTHI SECTION SUMMARIZESSUMMARIZE THE RESULTSRESULT OF THE PHASE RI CONDUCTED AT THE

SEATTLE ANGSANG ERM 1998 INCLUDING INFORMATION REGARDING BACKGROUND

SOIL AND GROUNDWATER QUALITY AND SITE CHARACTERIZATION RESULTSRESULT FOR THE IRP

SITE

3431 SCOPE OF WORK

FIELD WORK FOR THE PHASE RI WAS PERFORMED BETWEEN SEPTEMBER 1996 AND

JULY 1997 THE PHASE RI INCLUDED FOCUSED INVESTIGATION OF THE IRP SITE

AS WELL AS GENERAL SITEWIDE INVESTIGATION THE FIELD WORK CONSISTED OF

GEOPROBEHYDROPUNCH GROUNDWATER INVESTIGATION COLLECTION OF SURFACE

SOIL AND STORM SEWER CATCH BASIN SAMPLESSAMPLE COLLECTION OF SUBSURFACE SOIL

SAMPLESSAMPLE FROM SOIL BORINGSBORING INSTALLATION AND QUARTERLY SAMPLING OF

GROUNDWATER MONITORING WELLSWELL AND AQUIFER SLUG TESTING

3432 GEOPROBEHYDROPUNCH GROUNDWATER INVESTIGATION RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE

ARE SUMMARIZED ON TABLE 33 AND PRESENTED ON FIGURE 35 BENZENE AND

TRICHIOROETHYLENE TCE WERE EACH DETECTED IN TWO SEPARATE GROUNDWATER

SAMPLESSAMPLE COLLECTED IN THE SOUTHERN PORTION OF THE STATION AT CONCENTRATIONSCONCENTRATION

THAT EXCEED THE MTCA METHOD AEANUP LEVEL FOR THESE COMPOUNDSCOMPOUND

MICROGRAMSMICROGRAM PER LITER NO OTHER CONSTITUENTSCONSTITUENT WERE DETECTED IN THE
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TABLE 33CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE43RD CCSQ SEATTLE NGS SEATTLE WASHINGTON

LOCATION DATE BEN2ENE TOLUENE ETHY1BENZFL ROTA1FXY1EFLE CISL2DICHLOROETHIE DICB1OROETHANE 111TRLCBLOROETHAZTE TRIEBLOROETHENE

GP2 101896 ND ND ND ND ND ND 37

GP3 10896 76 ND ND ND ND 24 ND NDGP4 10896 ND ND ND ND ND ND 17

GP5 10896 27 16 99 ND 39 ND ND 41GP15 10996 ND ND ND ND ND ND NDGP22 10996 ND ND ND ND ND NDPROJECT SCREENING GOAL 40 30 20 70 200

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER TGI

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE

SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE NOT

SHOWN

CDCO



BZ 761
12DCA

24J

GP5

GF1

100

SCALE IN FEET

OGP14ND

JC12DCEI

LEGEND
COUIPOUIID ZIGI

12DCE
TCE 37

BZBENZENE

EBETHYLBENZENE

TOLTOLUENE

XYLTOTAL XYLENESXYLENE

TCETRICHLOROETHENE

12DCA12 DICHLOROETHANE

111 TCA11L TRICULOROETHANE

C12DCECIS12DICIILORO
NDNOT DETECTED

SOLD VALUESVALUE INDICATE DETECTION

ABOVE THE ASSOCIATED PROJECT

SCREENING GOAL

OGP8 GEOPROBEHYDROPUNCH
LOCATION

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCATION APPFIOXIMATE

GGASOLINE UST
DDEL UST
OWS OILWATER
SEPARATOR

IRP SITE

FINAL

IEP SITE
BURIAL SITE

P21

0GP13
ND

OGP 10
ND

0GP20
ND

I2

14L3
ICI 7 P80

GPQ ND

TOL
GP7

12DCE 3
ICE 411

C12DCE
TOE 37

STATION BOUNDARY

R2 BUILDING

CONSTITUENTSCONSTITUENT DETECTED IN

PHASE RI GEOPROBEHYDROPUNCHFIGURE 35 GROUNDWATER SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

6C32ODWC SEATTLE WASHINGTON ERJS4
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GEOPROBEHYDROPUNCH GROUNDWATER SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE

PSGS

3433 SURFACE SOIL SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN SURFACE SOIL SAMPLESSAMPLE ARE SUMMARIZED ON TABLE

34 AND PRESENTED ON FIGURE 36 GROSSGROS ALPHA RADIATION CONCENTRATIONSCONCENTRATION

DETECTED IN THREE SAMPLESSAMPLE EXCEEDED THE SITESPECIFIC MEAN BACKGROUND

CONCENTRATION OF 996 PICOCURIESPICOCURIE PER GRAM PCIG

THE GROSSGROS BETA RADIATION CONCENTRATION DETECTED IN ONE SAMPLE EXCEEDED

THE SITESPECIFIC MEAN BACKGROUND CONCENTRATION OF 161 PCI G NO

REGULATORY STANDARDSSTANDARD MAXIMUM ACCEPTABLE CONCENTRATIONSCONCENTRATION HAVE BEEN

ESTABLISHED FOR GROSSGROS ALPHA OR GROSSGROS BETA RADIATION IN SOIL

3434 STORM SEWER CATCH BASIN SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN STORM SEWER CATCH BASIN SAMPLESSAMPLE ARE SUMMARIZED

ON TABLE 35 AND PRESENTED ON FIGURE 37 THE CATCH BASIN SAMPLESSAMPLE

CONSISTED OF MIXTURE OF SEDIMENT AND WATER AND WERE ANALYZED AS

LIQUID MATRIX DUE TO THE CONSISTENCY OF THE SAMPLES ACETONE

ISOPROPYLTOLUENE TOLUENE RADIONUCLIDESRADIONUCLIDE AND TRACE METALSMETAL WERE DETECTED

IN THE CATCH BASIN SAMPLES

THE SEATTLE ANGSANG DOESDOE NOT HAVE OR REQUIRE STORMWATER PERMIT AND

THERE ARE NO SPECIFIC REGULATORY CRITERIA GOVERNING THE QUALITY OF WATER OR

SEDIMENT PRESENT IN THE STATIONSSTATION STORM SEWER SYSTEM CONSEQUENTLY NO

PSGSPSG WERE DEVELOPED FOR CONSTITUENTSCONSTITUENT DETECTED IN CATCH BASIN SAMPLES

HOWEVER BASED ON THE CATCH BASIN SAMPLE ANALYTICAL RESULTSRESULT THE STORM

SEWER SYSTEM DOESDOE NOT APPEAR TO BE SIGNIFICANT PATHWAY FOR OFFSITE

MIGRATION OF CONTAMINANTS ADDITIONALLY NO POTENTIAL SOURCESSOURCE OF THE

CONSTITUENTSCONSTITUENT DETECTED IN THE CATCH BASIN SAMPLESSAMPLE HAVE BEEN IDENTIFIED AT

THE STATION

3435 SUBSURFACE SOIL SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE ARE SUMMARIZED ON

TABLESTABLE 36 AND 37 MAXIMUM CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT DETECTED IN

SUBSURFACE SOIL SAMPLESSAMPLE ARE PRESENTED ON FIGURESFIGURE 38 AND 39 THE

DETECTED CONCENTRATIONSCONCENTRATION OF GROSSGROS ALPHA GROSSGROS BETA RADIUM226 AND

RADIUM228 IN SELECTED SUBSURFACE SOIL SAMPLESSAMPLE EXCEED THE SITESPECIFIC

MEAN BACKGROUND CONCENTRATIONSCONCENTRATION OF THESE CONSTITUENTS NO OTHER

CONSTITUENTSCONSTITUENT WERE DETECTED IN SUBSURFACE SOIL SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION

ABOVE PSGS
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TABLE 34CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SURFACE SOIL SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE DEPTH

TOTAL PETROLEUMHYDROCARBONSHYDROCARBON MGKG CCI

FT LGS GASOLINE DIESEL HEAY OIL TGMSSTGMS ALPHA GROSSGROS BT RADIUM 226 1 RADLUM228101796 05 ND ND ND 74 48 166 43 048 020 082 048SS02 101796 05 ND ND ND 61 46 132 40 057 023 057 0425503 101796 05 23 63 ND 1O5 53 147 42 044 020 023 0395804 1017 05 ND ND ND 55 13 41 054 0I9 059 041SS05 101796 05 ND ND ND 73 50 146 42 053 022 064 0415506 101796 05 ND ND ND 42 39 023 0I7 048 048DUP 101796 05 ND ND ND 34 42 85 38 029 017 07 043SS07 101796 05 ND 70 ND 47 131 41 044 020 054 0445508 101796 05 ND ND 102 75 49 89 37 039 019 083 045SS09 101796 05 ND 66 110 119 59 129 39 065 017 071 0788510 101796 05 35 ND ND 65 46 143 40 065 023 042 057093PROJECT SCREENING GOAL 100 200 200 996 161 077

FTBGSFTBG FEET BELOW GROUND SURFACE

DUP DUPLICATE SAMPLEMGKG MILLIGRAMSMILLIGRAM PER KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMMARGIN OF ERROR PCIGND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMITSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

CDCO



J

ALPHA BETA R226 R228

IQ

FINAL

AOHA BETA R226 11228

023 048

74 IS 048 082 L
TOOL

ALOHA BETA R226 R228
132 057 057 SCAFEET

X IRP SITE

IRIAL SITE

WH6 WHD MPA BETA R226R228
231 63I1I147I044023H

SS4I
AIDHA BETA R226

R228H103 13 054 059

SS7 SS64
TPHD AIPHO BETA R226 R228

70 131 044 054

LEGEND
SS8

ALL SURFACE SOIL SAMPLESSAMPLE COLLECTED

JPHJT0 AJAHA ETAR226R226 AT 05 DEPTH

102 75 89 039 083 ALPHAGROSSALPHAGROS ALPHA PCIG
TPHD TPHH0 ALPHA BETA R226 R228E BETAGROSSBETAGROS BETA PCIG

66 110 129 065 071 LT R226RADIUM 226 PCLG
R228RADMM 228 PCIG

SS1O TPHGTOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS GASOLINE MGKG
TPHDTOTAL PETROLEUM

HYDROCARBONSHYDROCARBON AS DIESEL MGKG
WHHOTOTAL PETROLE
HYDROCARBONSHYDROCARBON AS HEAVY OIL MGKG
BOLD VALUESVALUE INDICATE DETECTION

TPHC ALOHA BETA R226 R228 ABOVE THE ASSOCIATED PROJECT
35 65 143 065 042 SCREENING GOAL

SS1 SURFACE SOIL SAMPLE

TOPOGRAPHIC CONTOUR
LINE FT AMSL
LOCAFLON APPROXIMATE

GGASOLINE UST
DDIESELU
OWS OILWATER
SEPARATOR

SRRE

STATION BOUNDARY

BUILDING

CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI

FIGURE 36 SURFACE SOIL SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
6O323O6 UWC

SEATTLE WASHINGTON ER1I

KCSIIP4 40915



P1

FINAL
TABLE 35CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI STORM SEWER CATCH BASIN SAMPLESSAMPLE143RD CCSQI SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE

VOCSVOC MGI RADLONUCLIDESRADLONUCLIDE PCII TRACE METALSMETAL PGI

ACETONE PIFF TOLUENE

GROSSGROS GROSSGROSALPHA 4 BETA 4
RADIUM

226 I 228 1 ANTIMONY ARSENIC CADMIUM CHROMIUM COPPER NICKEL ZINCSWISW2

71197 71197

18 25 19

NFL ND ND

18 46 174 29

291 76 239 16

012

10161

006

101 048

1152 060

310
350

14 44

ND 21

87
29

410
160

62
20

L100
310

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND

IPT ISOPROPYLTOLUENEPGI MICROGRAMSMICROGRAM PER LITERPCII PICOCURIESPICOCURIE PER

LITER

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

MARGIN OF ERROR PCII

CDCO



13
ILT

FINAL

100

SCALE IN FEET

L ACE PIPT ALPHA BETA R226 R228

18 25 19 18 174012 101

SB AS CD CR CU NI ZN

310 14 44 87 410 62 1100

IRP SITE

TITTII

MPHO BETA R2268228J

291 239 006 052

SB CD CR CU NI ZN1
350 21 29 160 20 340

LEGEND

ACEACETONE PGI
PIPTPISOPROPYLTOLLJE PGI
TOLTOLUENE PGI
ALPLAGROSSALPLAGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCII
R226RADIUM 226 PCII
R228RADIIJM 228 PCII

ASARSENIC UGL NINICKEI PGI
CDCADMIUM PGI SBANTIRNONY UGL
CRCHROXNIUM PGI ZNZINC UGI
CUCOPPER JIGI

SWI CATCH BASIN SAMPLE

TOPOGRAPHIC CONTOUR
LINE VIRN AMSL
LOCATION APPROXIMATE

GGASOLINE LJST

DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARYH BUILDING

1

CONSTITUENTSCONSTITUENT DETECTED IN

PHASE RI STORM SEWER
FIGURE 37 CATCH BASIN SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG
6O32O7DWC SEATTLE WASHINGTON ER1

4FL

KCSIIP4 40917
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FINAL
TABLE 37CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SITECHARACTERIZATIO SUBSURFACE SOIL SAMPLESSAMPLE143RD CCSQI SEATTLE ANGSANG SEATTLE WASHINGTON

VOCSVOCILZL

SVCCAISGLTG R1ICI8 TRACEMETALSMGFKG

LOCATION 5004

DEPTHDATE101596 NA

FLG4P
ND

GROSSGROS
15 61

CROI J

147 40

RADIUM
226 1

07 024

RADIUM
FLA

061 039

AXNK
11

CADMIUM
08

CLIROMLUNI
16

C0P1R
35

LEAD
110

NICKEL
16

SELENIUM
15

ZINC
1005804 101596 NA ND 67 47 66 42 062 022 013 058 48 ND 17 23 19 10 14 39

SBOSSBO 101596 NA ND

1II 64 156 42 FL 025 035 057 82 ND 14 26

45 12 14 47

5805 101596 NA ND 114 60 169 42 033 017 062 052 54 ND 19 25 18 24 15 40SB06 101596 NA ND 123 58 134 41 061 022 IRT 073 31 ND 16 16 10 08 10

5806 DUP 101596 NA ND 131 60 155 42 048 020 076 057 NA NA NA NA NA NA NA NACBN6 101506 NA ND 67 54 44 045 010 044 062 ND ND

NFL 14SB06DUP 101596 NA NA NA NA NA NA NA NA NA NA 27 ND 15 11 ND 19

5807 101596 NA ND 161 64 43 137 032 085 064 13 ND 12 10 19 ND 16

5807 101596 NA NA NA NA NA NA NA NA NA NA ND ND 13 ND 15

5808 101696 NA ND 44 117 39 055 020 057 047 11 ND 14 31 64 13 ND 89

5808 101696 NA ND 87 59 162 066 OIL 071 45 ND 16 26 17 12 NI 38

5009 1016 96 NA ND 82 52 14 42 086 024 053 042 12 ND 13 21 76 10 ND 42

SBOSSBO DUP 101696 NA ND 105 55 157 42 063 023 056 047 20 ND 16 28 250 14 ND 210

5809 101696 NA 3900 84 51 9 47 064 021 093 047 53 ND 16 18 13

16 ND 49

5810 101696 NA ND 64 49 142 41 076 026 9IT 045 43 ND 10 11 11 ND 19

5810 101696 NA ND 58 45 134 39 086 026 129 052 46 NI 11 15 18 ND 22

SBIL 101696 NA ND 49 45 147 41 058 021 054 048 ND 11 18 15 ND 28

SBLI 1011696 NA ND 87 58 157 43 047 021 L29 051 69 ND 18

22 20 20 ND 43

MW3 101796 ND NA NA NA NA NA NA NA NA NA NA NA

NA NA

NA NA NA NAMWI 101796 170 NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NAROJECTSCREENUSGGOAL 500 71400 996 161 077 093 20 100 2960 250 1600 400 24000

VCXSVCX VOLATILE ORGANIC COMPOUNDSCOMPOUNDSVOCSSVOC SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUNDTCE TRICHLOROETHENEB2ELLP BIS2ETHYLHEXYLPHTHAMGKG MILLIGRAMSMILLIGRAM PER KILOGRAMPCIG PIROCURIESPIROCURIE PER GRAMPGKG MICROGRAMSMICROGRAM PER

KILOGRAMSHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

FTBGSFTBG FEET BELOW GROUND SURFACE

NT NOT DETECTED ABOVE IABORATOIY METHOD REPORTING LIMIT

NA NOT ANALYZED

1 MARGIN OF ERROR PCSGDUP DUPLICATE SAMPLE

CDCO
CO



FINAL

ALPHC 15

BETA 165

R225

R228 051

MAX
SB05 CONC DE TH

ALPHO 162

BETA 168

P226 682

R228 062

MAX
SBOSSBO CONC DE TH

APHA 125

BETA LB

R226 061

R228 121

LEGEND
MAX CONCMAXIMUM CONCENTRATION

DEPTH DEPTH OF MAXIMUM
CONCENTRATION IN FEET

BELOW GROUND SURFACE
TCETRICHLOROETHENE MGKG
B2EHPBIS2ETHYLHEXYL

PHTHALATE MGKG
ALPHAGROSSALPHAGROS ALPHA PCIG
BETA GROSSGROS BETA PCIG
R226RADIUM 226 PCIG
R228RADIUM 228 PCIG
BOLD VALUESVALUE INDICATE DETECTION

ABOVE THE ASSOCIATED PROJECT

SCREENING GOAL

BACKGROUND BORING

SITE CHARACTERIZATION BORING

M13 MONITORING WELL

TOPOGRAPHIC CONTOUR
LINE RR AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDIESEL IJST

OWS OILWATER
SEPARATOR

MAX
S808 CRN DEATH

LKSBL
ALPHA 57

BETA 142

R226 068

R228 066

MAX
SB04 CONO DEATH

SB4AT
5B81RP SITE

BURIAL SITESB5A
SB6A

PJW3
ICHDE9PTH

L3

IU

100

SCALE IN FEET

IRP SITE

STATION BOUNDARY

BUILDING

MAXIMUM CONCENTRATIONSCONCENTRATION OF ORGANIC
COMPOUNDSCOMPOUND AND RADIONUCLIDESRADIONUCLIDE DETECTEDI

FIGURE 38 IN PHASE RI SUBSURFACE SOIL

SAMPLES1
143RD CCSQ SEATTLE ANGSANG ERMSEATTLE WASHINGTON

O323O6 DWG

KCSIIP4 40920



LI

AS

CR

CU

S
ZN

39

SB
NB8 IRP SITE

BURIAL SITE

SB5A
SBT

IT

FINAT
M35

5804
AS 11

CD 08

CR 17

KCSIIP4 40921

KISS

5808 CONS DEPTH

II

16

CU 31

PB 94 3

NI 13

ZN 89 3

AS

CR

CU

PB

35

MOO

5801 CONC

AS 67

CR 14 3

CU 19

PB 15

NI 10

SE 06

ZN 27 3

LID

5802
MAX

CENC DXNTH

5810AS

CR 15

CU 20

PB 33

NI 12

SE 22

ZN 45

SB03
MA
CONC

AS 46

CR 11

CU 15

PB 18

NI

ZRR 22

5811

69

CR 18

CU 22

PB 20

NI 20

DEPTH

43

87

17

15

PB 20

NI 16

SE 15

ZN 100

5805

AS 82

CR 19

CU 26

PB 45

NI 24

SE 15

ZN 47

5806

AS 31

CR 16

CU 16

PB 10

NI 39

S 08

ZN 14

5807

AN 13

CR 13

CU 10

PB 19

ZN 16

5809
AS 12

CR 16

CU 21

PB 76

NI 16

ZN 49

NI 14

ZN

28 3

30

LEGEND
MAX CONCMAXIMUM CONCENTRATION

DEPTHDEPTH OF MAXIMUM
CONCENTRATION IN FEET
BELOW GROUND SURFACE

ALL CONCENTRATIONSCONCENTRATION IN MILUGRAMSMILUGRAM
PER KILOGRAM MGKG

ASARSENIC

CDCADMIUM
CRCHROMIUM

CUCOPPER
PBS LEAD

NINICKEL

SESELENIUM
ZNZINC

SB2 BACKGROUND BORING

SB7A SIFE CHARACTERIZATION BORING

TOPOGRAPHIC CONTOUR
LINE FR AMSL
LOCAFLON APPROXIMATE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDLNG

100

SCALE IN FEET

MAXIMUM CONCENTRATIONSCONCENTRATION OF
METALSMETAL DETECTED IN PHASE RI

FIGURE 39 SUBSURFACE SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

SEATTLE WASHINGTON ERRVL
60323 090 WC



FINAL

3436 QUARTERLY GROUNDWATER SAMPLING RESULTSRESULT

CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING
WELLSWELL ARE SUMMARIZED ON TABLESTABLE 38 THROUGH 311 MAXIMUM
CONCENTRATIONSCONCENTRATION OF CONSTITUENTSCONSTITUENT DETECTED IN THESE GROUNDWATER SAMPLESSAMPLE ARE

PRESENTED ON FIGURESFIGURE 310 AND 311

TWO GROUNDWATER SAMPLESSAMPLE COLLECTED FROM BACKGROUND WELL WELL BS

OO4PZ CONTAINED CONCENTRATIONSCONCENTRATION OF TETRACHIOROETHYLENE PCE THAT EXCEED

THE MTCA METHOD CLEANUP LEVEL OF RGL SELECTED SAMPLESSAMPLE COLLECTED

FROM ALL THE MONITORING WELLSWELL CONTAINED CONCENTRATIONSCONCENTRATION OF GROSSGROS BETA

RADIATION THAT EXCEED THE SITESPECIFIC MEAN BACKGROUND CONCENTRATION

DISSOLVED ARSENIC WAS DETECTED IN ONE GROUNDWATER SAMPLE AT

CONCENTRATION THAT EXCEEDSEXCEED THE MTCA METHOD CLEANUP LEVEL OF PGL

3437 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THE PHASE RI REPORT

CONSTITUENTSCONSTITUENT DETECTED ABOVE PSGSPSG IN SOIL AT THE SEATTLE ANGSANG DURING THE

PHASE RI INCLUDE GROSSGROS ALPHA GROSSGROS BETA RADIUM226 AND RADIUM228

RADIONUCLIDES CONSTITUENTSCONSTITUENT DETECTED ABOVE PSGSPSG IN GROUNDWATER INCLUDE

BENZENE TCE PCE GROSSGROS BETA AND DISSOLVED ARSENIC THE PHASE RI

REPORT CONCLUDED THAT THE RADIONUCLIDESRADIONUCLIDE DETECTED IN SOIL AND GROUNDWATER

REFLECT NATURALLYOCCURRING BACKGROUND CONCENTRATIONS THE
SINGLE

REPORTED DETECTION OF ARSENIC IN ONE GROUNDWATER SAMPLE WAS CONSIDERED

AN ANOMALY BECAUSE ARSENIC WAS NOT DETECTED IN ANY OF FOUR PRIOR OR

SUBSEQUENT GROUNDWATER SAMPLESSAMPLE COLLECTED FROM THE SUBJECT MONITORING

WELL AND THERE ARE NO KNOWN SOURCESSOURCE OF ARSENIC AT THE STATION

THE PHASE RI REPORT RECOMMENDED FURTHER INVESTIGATION OF THE SOUTHERN

AND NORTHWEST PORTIONSPORTION OF THE STATION TO DETERMINE THE SOURCE AND EXTENT

OF DISSOLVED VOCSVOC IN GROUNDWATER THE PHASE RI REPORT ALSO

RECOMMENDED USING THE DATA COLLECTED DURING THE ADDITIONAL

INVESTIGATIONSINVESTIGATION TO REFINE THE PRELIMINARY ESTIMATESESTIMATE OF HUMAN HEALTH RISKSRISK

OBTAINED FROM THE PHASE BASELINE RISK ASSESSMENT

325
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FINAL

CDCO
C

TABLE 38CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI BACKGROUND GROUNDWATER SAMPLESSAMPLE143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE

VOLATILE GAI1CCOMPUNDSGAI1CCOMPUND ISGI UCLLIE PCII TTACE METAL PL

I1DCA PCB TCA TBLUEN PL4IW GROSSGROS BETA

RADIUM 226 1
RADIUM 228 COPPER NICLEL ZINC

BSOO4PZ

91796 03 38 3J ND 22 17 132 21 02 018 008 051 ND ND ND917 DUP 03 38 38 ND 02 11 117 019 015 06 045 ND ND ND1149741197

ND
ND

5J
17

24
33

ND
ND

21
13

15
13

99
68

18
17

002
004

012
012

025
029

04
038

ND ND
ND

61
ND

MWI

71097101896

ND
ND

ND
ND

18
ND

ND

ND
ND

09
05

12 86
81

18
18

005
027

013
018

022
008

041
044 ND

ND
ND

ND
ND121796 ND ND ND 39 19 127 21 018 018 02 037 ND ND11497 ND ND ND 11 009 084 104 19 035 024 031 044 ND 6141197 ND ND ND ND LI 103 19 022 015 002 037 ND 13 ND71197 ND ND ND ND 03 18 019 016 02 06 19 ND95 DCL MEAN CONCENTRATJO 0513 733 263 104 209 113 0236 0258 806 966 51PROJECTSCREENMGCOA 800 200 40 15 113 1000 100 5000

RI REMEDIAL INVESTIGATIONDISSOLVED CONCENTRATIONSCONCENTRATION IN FILTERED SAMPLESSAMPLE

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

ND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT WAS QUALIFIED AS

NOT DETECTED BASED ONDETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORYPROGRAM LOX AND 5X RULES

PCII PICOCURIESPICOCURIE PER

LITERMICROGRAMSMICROGRAM PER

LITER CONSTITUENT ABBREVIATIONSABBREVIATION

1 MARGIN OF ERROR PCII L1DCA 11DICHLOROETHANE

DUP DUPLICATE SAMPLE PCE TETRACHIOROETHENEUCL UPPER CONFIDENCE LIMIT 111TCA I11TNCHLOROETHANESHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOALNOTE THE 95 UCL MEAN CONCENTRATION CALCULATION INCLUDED ALL RI BACKGROUND SAMPLES FOR SAMPLESSAMPLE THAT WERE ND FOR GIVEN CONSTITUENTVALUE EQUAL TO

ONEHALF OF THE ASSOCIATED METHOD REPORTING LIMIT WAS USED IN THE CALCULATION PER WAC 173340708



CDCO

I

FINAL
TABLE 39ORGANIC CONSTITUENTSCONSTITUENT DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER

LITER IGL

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

ND POSITIVE DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE INDICATED THE SAMPLE RESULT

WAS

QUALIFIED AS

NOT DETECTED BASED ON

DETECTION OF THE CONSTITUENT IN AN

ASSOCIATED QUALITY CONTROL BLANK UNITEDSTALESSTALE ENVIRONMENTAL PROTECTION AGENCY CONTRACT LABORATORY PROGRAM OX AND SX RULES

DUP DUPLICATE SAMPLE

NOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH TARGET ANALYTE DETECTIONSDETECTION ARE SHOWN SAMPLESSAMPLE THAT WERE ND FOR ALL TARGET ANALYTESANALYTE ARE

NOT SHOWN
LOCATION DATE ACETONE

CLS12DICHLOROETHENE 135TRLMETHYLBENZENE TETRACHIOROETHENE TRICHLOROETHENEBS005PZ 9117196 ND ND 02 ND NDBSOO5PZ 7I 197 ND ND ND 47 NDBSOO6PZ 9I 796 ND ND 02 ND NDMWO3 101896 L8 ND ND ND NDMW03 101896 DUP 20 ND ND ND NDMW04 101896 II ND ND ND 39MW04 121796 ND ND ND ND 27MW04 11497 ND ND ND ND 34MWO4 4I 197 ND ND ND ND 32MWO4 71197 ND ND ND ND 28MWOSMWO 101896 ND 56 ND ND NDMW05 121796 ND 49 ND ND NDMWOSMWO 11497 ND 27 ND ND NIMWOSMWO 4I 197 ND 14 ND ND NDMWOSMWO 4111197 DUP ND 16 ND ND NDMW05 71097 ND 35 ND ND 21MW05 71097 DUP ND 28 ND ND NDPROJECT SCREENING GOAL 800 70 0507



FINAL

TABLE 340

RADIONUCLIDESRADIONUCLIDE DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE GROSSGROS ALPHA 1 GROSSGROS BETA 1 RADUNN 226 1 RADIUNI228

91796 17 2O 30 007 015 023 049

BSOO5PZ 11597 27 22 I193 27 011 016 001 042

41097 014 10 142 22 011 012 043 044

71097 06 16 138 24 015 020 NA NA
91796 01 16 103 25 004 013 029 045

BSOO6PZ 11497 01 13 115 20 014 018 014 036

41097 01 17 105 21 0131 097 007 045

71097 04 15 103 23 014 014 019 044

101896 04 13 88 21 004 015 02 043

121796 37 20 128 21 011 016 01 041

MW02 11597 05 13 115 20 004 011 007 035

11597 DUP 04 12 115 20 008 013 014 042

41097 08 13 108 19 004 014 011 FT42

71097 01 13 111 25 011 013 06 042

1018 96 02 14 83 18 009 017 143 047

101896 DUP 78 27 89 18 015 015 188 047

121796 28 89 26 012 017 036 FT42

MW03 121796 DUP 18 19 21 0023 010 015 OAO

11597 02 10 82 18 021 017 012 051

41097 14 16 148 22 013 013 026 044

71097 03 17 173 29 016 015 078 061

101896 108 39 172 30 02 017 065 040

121796 48 28 I91 31 005 013 009 044

MW04 11497 03 15 164 25 01 019 019 044

41097 02 12 129 21 011 013 026 037

71097 067 07 111 21 0101 010 015 044

101896 01 21 123 29 05 026 152 044

121796 52 34 133 32 013 013 035 037

MW05 11497 19 28 106 30 021 019 003 043

41097 13 17 89 20 016 014 04 039

410 97 DUP 03 21 71 23 016 015 001 035

71097 04 14 99 24 009 011 053 047

PROJECT SCREENING GOAL 15 113

ALL CONCENTRATIONSCONCENTRATION IN PICOCURIESPICOCURIE PER LITER PCII

DUP DUPLICATE SAMPLE

NA NOT ANALYZED

1 MARGIN OF ERROR PCII
SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED PROJECT SCREENING GOAL

328
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FINAL

TABLE 3IL

TRACE METALSMETAL DETECTED IN PHASE RI SITECHARACTERIZATIO GROUNDWATER SAMPLESSAMPLE

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOCATION DATE ARSANLC COPPER NICKEL ZINC

91796 ND ND 60 10

BS005FZ 11597 ND ND 15 ND
41197 ND ND ND
7 1197 ND ND ND
91796 ND ND 40 ND

BSOO6PZ 11497 ND ND ND
41197 ND ND 10 ND
71197 ND ND

121796 ND 15 ND
MW02 11597 ND 10 20 ND

11597 DUP ND 11 21 50

41097 ND 20 16 ND
71197 ND ND 17 ND
11597 ND ND ND 46

MW03 41197 ND ND ND
71197 ND 13 ND ND
121796 ND ND ND

MW04 11497 ND ND 270

41197 ND ND ND
121796 ND ND
11497 ND ND 10 ND

MWOSMWO 41197 ND ND ND
41197 DUP ND ND ND

71097 ND ND ND
71097 DUP ND ND ND

PROJECT SCREENING GOA 1000 100 5000

ALL CONCENTRATIONSCONCENTRATION IN MICROGRAMSMICROGRAM PER LITER IGL
VALUESVALUE SHOWN REPRESENT DISSOLVED CONCENTRATIONSCONCENTRATION IN FILTERED SAMPLES

DUP DUPLICATE SAMPLE

ND NOT DETECTED ABOVE LABORATORY METHOD REPORTING LIMIT

ND POSITIVE
DETECTION WAS REPORTED BY THE LABORATORY FOR THISTHI CONSTITUENT IN THE SAMPLE

INDICATED THE SAMPLE RESULT WAS
QUALIFIED

AS NOT DETECTED BASED ON DETECTION OF THE

CONSTITUENT IN AN ASSOCIATED QUALITY CONTROL BLANK UNITED STATESSTATE ENVIRONMENTAL

PROTECTION AGENCY CONTRACT LABORATORY PROGRAM LOX AND 5X RULES

SHADED CELLSCELL INDICATE DETECTION ABOVE THE ASSOCIATED
PROJECT SCREENING GOAL

NOTE ONLY THE RESULTSRESULT FOR SAMPLESSAMPLE WITH
TARGET ANALYTE DETECTIONSDETECTION ARE SHOWN SAMPLESSAMPLE THAT WERE

ND FOR ALL
TARGET ANALYTESANALYTE ARE NOT SHOWN

329
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MW1 BSOO4PZ
BACKGR0UNDWELL BACKGROUND

TLUENE

197I
ALPHA 39 121796 25 11DCA
BETA 127 121796 55

R226 035 11497 55
R228 031 11497 55

FINAL

MAX
UW7 DOTE FREO

AIHO 13J 1796 55

R228 06 71097 55
MAX

BS006P7 CORIC DATE

135TMB 02 91796
ALPHA 04 71097 44
SETA 115 11497 44

1226 014 11497 44
R228 029 91796 33

100

SCALE IN FEET

MAX
BSOO5PZ CONC DATE REO

PCE 47 71197 14
135TMB 02 91796 14

R226 015 71097 44
R228 043 41097 33

MAX
KIW3 CONC DOTE

ACETONE 16 101696 15
ALPHA 4 121796 55
BETA 173 71097 55

R226 021 11597 55

BOLD VALUESVALUE INDICATE DETECTION ABOVE

THE ASSOCIATED PROJECT SCREENING GOAL

MW4 MONITORING WELL

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

IRP SITE

STATION BOUNDARY

BUILDING

KCSIIP4 40927

WELL

OETO 12A

R226
121796

MAX
SCO4PZ CONC DATE

011 71097
55

IRF SITE
BURIAL SITE

55

03 91796 4
PCE 17 41197 34

111TCA 37 91796 44
ALPHA 22 91796
BETA 132 91796 44

R226 02 91796 44
R228 029 41197 34

FREU

BS006P

14

ALPHA

BETA

27 11597 44
91796 44

R226 143 101696 55

MW31 MA
MW5 CONC O

CIS1 2DCE 56 101896 55
TCE 21 71097 15

ALOHA

LEGEND
MAX CONCITAXIMLJM CONCENTRATION

DATEDATE OF MAXIM1JM CONCENTRATION

FREQNO OF DETECTIONSDETECTION
NO OF SAMPLING EVENTSEVENT

ALPHAGROSSALPHAGROS ALPHA PCII
BETAGROSSBETAGROS BETA PCII
R226RADWM 226 PCII
R228RADIIJI 228 PCII
PCETETRACHLOROETHENE JIGI

11DCA11 DICHLOROETHANE UGL
I11TCA11 1 TRICHLOROETHANE UG1
CI312DCECIS12

DICHLOROETHENE JIGI

35TMB1 35 TRIMETHYLBENZENE TIG1

TCETRICHLOROETHENE UG1
ACETONE AND TOLUENE IN JIGI

52 121796 55
BETA 133 121796 55

R226 05 101896 55
R22B 152 101896 55

MAX
MW4 CONC DOTE FREE

ACETONE 11 101896 15
TCE 39 101896 55J ALPHA 108 101696 55
BETA 191 121796 55

R226 02 101896 55
R228 O65I101696I55

MAXIMUM CONCENTRATIONSCONCENTRATION OF ORGANIC
COMPOUNDSCOMPOUND AND RADIONUCLIDESRADIONUCLIDE DETECTED

FIGURE 310 IN PHASE RI GROTJNDWATER SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG

SEATTLE WASHINGTON
ERJ4

1C323 1ODWC
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MWI BSOO4PZ
BACKGROUNIRWELL BACKGROUND WELL

I MAX
BSOO4PZ CORIC DATE FREA

COPPER 71097 24 IRP SITE
ZINC 61 11497 14 8URIAL SITE

M
MWI CONC DATE RREA

MAX
MW2 CONC DATE FREE

COPPER 20 41097 351

COPPER

NICKEL 13 41197 451

ZINC 61 11497

19 71197 I15

NICKEL 20 1157

MAX
BSOO6PZ CONC DATE FR
RCOPPER 71197 14

NCKEL 40 91796 44

BS0O6PZ

11

L4

II

II

II
4

100

SCALE IN FEET

JF RI4

MAX
MW3 CONC DATE FREG

13 17111971151
41197 15

46 11597 15

MA
MW5 CONX DATE FREA

AREOIC 121796 15
NICKEL 10 11497 45

MAX
MW4R CONC DATE FREA

NICKEL 41197 35
ZINC 270 11497 15

LEGEND
MAX CONCMAXIMUM CONCENTRATION UG1
DATEDATE OF MAXIMUM CONCENTRATION

FREQ NO OF DETECTIONS
NO OF SAMPLING EVENTSEVENT

BOLD VALUESVALUE INDICATE DETECTION ABOVE

THE ASSOCIATED PROJECT SCREENING GOAL

MW4 MONITORING WELL

TOPOGRAPHIC CONTOUR13 LINE VT AMSL
LOCATION APPROXIMATE

GGASOLINE UST
DDIESEL UST
OWS OILWATER
SEPARATOR

TRP SITE

FIGURE 311

60323LI DWC
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BUILDING
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SECTION 40

ENVIRONMENTAL SERRING

THE ENVIRONMENTAL SETTING AT THE SEATTLE ANGSANG IS PRESENTED HERE TO

ESTABLISH REFERENCE FOR DESCRIBING THE PROPOSED PHASE II RI FIELD WORK

41 CLIMATE

THE CLIMATE IN THE SEATTLE AREA IS CHARACTERIZED BY MILD SUMMERSSUMMER AND COOL

WINTERSWINTER WITH LONG SPRING AND FALL SEASONS IN WINTER THE DAILY

TEMPERATURESTEMPERATURE RANGE FROM 37 TO 47 WHILE IN SUMMER THE DAILY

TEMPERATURESTEMPERATURE RANGE FROM 55 TO 72 F THE AVERAGE ANNUAL PRECIPITATION

IS 3884 INCHESINCHE INCLUDING 74 INCHESINCHE OF SNOW THE GREATEST PERCENTAGE OF

RAINFALL OCCURSOCCUR IN THE WINTER MONTHSMONTH FROM NOVEMBER TO JANUARY THE

AVERAGE MONTHLY PRECIPITATION RANGESRANGE FROM 089 INCHESINCHE IN JULY TO 629

INCHESINCHE IN DECEMBER THE HEAVIEST 24HOUR RAINFALL OF 374 INCHESINCHE WAS

RECORDED ON OCTOBER 56 1981 RAINFALL INTENSITY BASED ON 2YEAR 24

HOUR DURATION IS 20 INCHES FREE WATER SURFACE EVAPORATION IN THE SEATTLE

AREA IS APPROXIMATELY 25 INCHESINCHE PER YEAR RESULTING IN NET PRECIPITATION OF

1384 INCHESINCHE PER YEAR THE PREVAILING WIND IS FROM THE SOUTHWEST AND THE

HIGHEST AVERAGE WIND SPEED OF 98 MILESMILE PER HOUR OCCURSOCCUR DURING MARCH

OPTECH 1995

42 TOPOGRAPHY

THE SEATTLE ANGSANG IS IN KING COUNTY IN THE PUGET SOUND LOWLANDSLOWLAND

PHYSIOGRAPHIC PROVINCE THE PUGET SOUND LOWLANDSLOWLAND IS NORTHSOUTH

TRENDING STRUCTURAL AND TOPOGRAPHIC DEPRESSION BORDERED ON THE WEST BY

THE OLYMPIC MOUNTAINSMOUNTAIN AND ON THE EAST BY THE CASCADE RANGE THE

LOWLANDSLOWLAND EXTEND NORTH FROM THE OREGONWASHINGTON STATE LINE TO THE

CNDIN BCRDR

THE TERRAIN AT THE STATION IS FLAT AND LEVEL WITH SURFACE ELEVATION OF

APPROXIMATELY FEET ABOVE MEAN SEA LEVEL

41
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43 GEOLOGY

GEOLOGIC MAP OF THE SEATTLE WASHINGTON AREA AND GENERALIZED

STRATIGRAPHIC COLUMN FOR THE PUGET SOUND AREA ARE PRESENTED ON FIGURESFIGURE

41 ARID 42 RESPECTIVELY

THE SEATTLE ANGSANG IS SITUATED IN THE CENTRAL PORTION OF THE PUGET SOUND

LOWLANDSLOWLAND BROAD
GLACIAL

DRIFT PLAIN THAT IS DISSECTED BY NETWORK OF

DEEP MARINE EMBAYMENTS THE SITE IS LOCATED WITHIN THE NORTHSOUTH

TRENDING DUWAMISH VALLEY ON THE DUWAMISH WATERWAY FLOOD PLAIN

FORMER MARINE EMBAYMENT THAT HAS BEEN FILLED WITH SEDIMENT SINCE THE

END OF THE LAST GLACIATION REFERRED TO LOCALLY AS THE VASHON GLACIATION THE

VALLEY IS BOUNDED ON THE EAST AND WEST BY UPLANDSUPLAND OF GLACIAL DRIFT AND

BEDROCK

GLACIAL SEDIMENT DEPOSITSDEPOSIT KNOWN COLLECTIVELY AS THE VASHON DRIFT

REPRESENT THE LAST MAJOR ADVANCE AND RETREAT OF GLACIAL ICE IN THE PUGET

SOUND AREA AND COMMONLY OVERLIE SEQUENCE OF OLDER GLACIAL AND

NONGLACIAL SEDIMENTSSEDIMENT THROUGHOUT THE SITE VICINITY NEAR THE SITE AT LEAST 75

FEET OF RECENT ALLUVIUM DEPOSITED BY THE DUWAMISH RIVER OVERLIE THE

VASHON DRIFT DEPOSITS

ALLUVIAL DEPOSITSDEPOSIT IN THE DUWAMISH VALLEY PRIMARILY RANGE FROM SILT

THROUGH SILTY SAND TO FINE TO MEDIUM SAND THE ALLUVIAL DEPOSITSDEPOSIT EXHIBIT

GRADATION COMMON TO MEANDERING RIVERSRIVER WHICH TYPICALLY PRODUCE

INTERMITTENT LAYERING OF SILTSSILT AND SANDSSAND WITH OCCASIONAL LAYERSLAYER OF PEAT AND

OTHER ORGANIC MATERIAL DEPOSITED IN MARSH AREAS

IN THE 1910S1910 MUCH OF THE DUWAMISH VALLEY WAS RAISED WITH FILL TO

ACCOMMODATE DEVELOPMENT THE MEANDERING DUWAMISH RIVER WAS

CHANNELIZED IN ITS PRESENT POSITION DURING THISTHI TIME PRIOR TO EXTENSIVE

FILLING AND REGRADING IN THE VICINITY OF THE SEATTLE ANGSANG BETWEEN 1917 AND

1919 MEANDER OF THE DUWAMISH RIVER FLOWED ALONG THE EASTERN SITE

BOUNDARY FILL MATERIALSMATERIAL IN THE FORMER CHANNEL BED IN THE
VICINITY

OF THE

STATION CONSIST OF UP TO FEET OF
SILTY

SAND TO FINE SAND AND UP TO 10 FEET OF

COAL ASH CLINKERSCLINKER AND BRICK FRAGMENTS SOILSSOIL BELOW THE COAL COMBUSTION

RESIDUE CONSIST OF FINE SAND WITH TRACE GRAVEL TO DEPTH OF AT LEAST 35 FEET

BGS OPTECH 1995

THE SUBSURFACE DATA COLLECTED DURING THE PASI AND PHASE RI DRILLING

ACTIVITIESACTIVITIE INDICATE THAT THE NEARSURFACE GEOLOGY AT THE SEATTLE ANGSANG IS

PREDOMINANTLY COMPOSED OF TWO UNITS THE FIRST UNIT IS SILTY
SAND FILL

MATERIAL PRESENT TO DEPTH OF APPROXIMATELY FEET BGS

42
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SUMASSUMA DRIFT

EVERSON
GLACIOMARINE DRIFT

VASHON TILL

ESPERANCE SAND

LAWTON CLAY

SEDIMENTSSEDIMENT OF THE
NONGLACIAL

OLYMPIA INTERVAL

POSSESSION DRIFT

1Z

PUGET LOWLAND
AGE

THICKNESSTHICKNESEPOCH SOUTHERN OF SOUTHERN NORTHERN YEARSYEAR
UNYFSUNYF FEET

RECENT ALLUVIUM

FINAL

75

FRASHER

DRIFT
VASHON DRIFT NA

SEDIMENTSSEDIMENT OF THE
NONGLACIAL

OLYMPIA INTERVAL

UPPER SALMON
SPRINGSSPRING GRAVEL
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NA

NA

WHIDBEY FORMATION

INTERGLACIAL

DOUBLE BLUFF
DRIFT

NOT AVAILABLE

10000

11000

13000

20000

28000

42000

90000

100000

250000

1000000

2000000

SILT PEAT AND ASH NA

LOWER SALMON
SPRINGSSPRING GRAVEL

AND TILL

PLTYALLUP FORMATION

INTERGLACIAL

STUCK DRIFT

ALDERTON FORMATION

INTERGLACIAL

ORTING DRIFT

NA
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FIGUFE 42 SOUND LOWLANDSLOWLAND
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THE FILL MATERIAL IS CONSISTENT WITH THE DESCRIPTIONSDESCRIPTION OF THE MATERIAL USED TO

RAISE THE DUWAMISH VALLEY FOR DEVELOPMENT IN THE 1910S THE SECOND UNIT

CONSISTSCONSIST PRIMARILY OF WELLSORTED FINE GRAINED SAND PRESENT FROM

APPROXIMATELY FEET BGS TO THE MAXIMUM DEPTH EXPLORED AT THE STATION

DURING THE PASI AND RI 215 FEET BGS FIGURE 43 SHOWSSHOW THE LOCATIONSLOCATION OF

GEOLOGIC CROSSSECTIONSCROSSSECTION THROUGH THE IRP SITE GEOLOGIC CROSSSECTIONSCROSSSECTION ARE

PRESENTED ON FIGURESFIGURE 44 AND 45

44 SOILSSOIL

THE UNITED STATESSTATE DEPARTMENT OF AGRICULTURE CLASSIFIED THE SOIL UNDERLYING

THE SEATTLE ANGSANG AS UNCLASSIFIED URBAN LAND URBAN LAND IS SOIL THAT HAS

BEEN MODFFIED BY THE DISTURBANCE OF THE NATURAL LAYERSLAYER WITH ADDITIONSADDITION OF

FIFI MATERIAL SEVERAL FEET THICK TO ACCOMMODATE LARGE INDUSTRIAL AND

HOUSING INSTALLATIONS IN THE DUWAMISH RIVER VALLEY THE FILL RANGESRANGE FROM

ABOUT FEET TO MORE THAN 12 FEET THICK AND FROM GRAVELLY SANDY LOAM TO

GRAVELLY LOAM IN TEXTURE THE EROSION HAZARD IS
SLIGHT TO MODERATE

OPLECH 1995

TWO SOIL BORINGSBORING WERE DRILLED AT THE SEATTLE ANGSANG AND FIVE DUTCH CONE

PENETROMETER SAMPLESSAMPLE WERE ANALYZED BY HART CROWSER AND ASSOCIATESASSOCIATE

INC DURING SOIL STUDIESSTUDIE CONDUCTED AT THE STATION IN 1974 AND 1982 SANDY

SILT TO SILTY SAND WAS THE MOST COMMON SEDIMENT WITHIN THE UPPERMOST 10

FEET OF UNCONSOLIDATED SEDIMENTS SAND WITH OCCASIONAL THIN SILTY LAYERSLAYER

WAS THE PREDOMINANT LITHOLOGY ENCOUNTERED FROM DEPTH OF 10 TO 50 FEET

BGS OPTECH 1995

45 SURFACE WATER HYDROLOGY

THE SEATTLE ANGSANG IS LOCATED APPROXIMATELY ONEQUARTER MILE FROM THE

MAIN CHANNEL OF THE DUWAMISH WATERWAY MAJOR SURFACE WATER DRAINAGE

FOR WESTERN WASHINGTON BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE

DUWAMISH RIVER WITH IN SEATTLE CITY LIMITSLIMIT WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS FORMED THE WESTERN END OF THE MEANDER NEAR

BOEING NORTH FIELD WAS NOT FILLED IN AND THISTHI PORTION OF THE WATERWAY

BECAME THE PRESENTDAY SLIP NO4

THE FEDERAL EMERGENCY MANAGEMENT AGENCY REPORTED THE DRAINAGE BASIN

OF THE DUWAMISH AS 450 SQUARE MILES THE DRAINAGE BASIN IS COMPRISED OF

THE DUWAMISH AND GREEN RIVERS
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APPROXIMATELY 55 MILESMILE DOWNSTREAM NORTH OF THE STATION THE

DUWAMISH DISCHARGESDISCHARGE INTO ELLIOT BAY ON THE PUGET SOUND

THE DUWAMISH WATERWAY IS THE ONLY FRESH WATER BODY DOWNGRADIENT OF

THE STATION THE SEATTLE WATER DEPARTMENT INDICATED THAT THE DUWAMISH

WATERWAY IS NOT USED FOR DRINKING WATER OPTECH 1995 SURFACE WATER

RUNOFF AT THE SEATTLE ANGSANG FLOWSFLOW INTO SERIESSERIE OF CATCH BASINSBASIN THAT ARE TIED

INTO THE MUNICIPAL STORM SEWER FIGURE 46 ILLUSTRATESILLUSTRATE THE STORM DRAIN

SYSTEM AT THE STATION

46 HYDROGEOLOGY

THISTHI SECTION DESCRIBESDESCRIBE THE REGIONAL ARID LOCAL HYDROGEOLOGY IN THE VICINITY

OF THE SEATTLE ANGSANG AND SUMMARIZESSUMMARIZE THE HYDROGEOLOGIC CONDITIONSCONDITION

ENCOUNTERED AT THE STATION DURING THE PHASE RI

461 REGIONAL HYDROGEOLOGY

GROUNDWATER IN THE DUWAMISH RIVER VALLEY OCCURSOCCUR IN TWO

LITHOSTRATIGRAPHIC UNITS SHALLOW GROUNDWATER IS PRESENT WITHIN RIVER

ALLUVIUM UNIT THISTHI UNIT UNDERLIESUNDERLIE THE SEATTLE ANGSANG AND IS DESCRIBED IN

THE FOLLOWING SECTION DEEPER GROUNDWATER REPORTEDLY EXISTSEXIST BENEATH THE

RIVER ALLUVIUM UNIT IN UNCONSOLIDATED GLACIAL DEPOSITSDEPOSIT LUZIER 1969
CHARACTERISTICSCHARACTERISTIC OF THISTHI DEEPER AQUIFER ARE UNKNOWN GROUNDWATER PROBABLY
FLOWSFLOW TOWARD THE DUWAMISH RIVER AND THUSTHU TO ELLIOT BAY WITHIN THE

DEEPER AQUIFER OPTECH 1995

THE SEATTLE WATER DEPARTMENT HAS NO MUNICIPAL WELLSWELL WITHIN MILESMILE OF

THE STATION AND RECORDSRECORD OBTAINED FROM THE WDOE INDICATE THAT THERE ARE

NO PRIVATE DRINKING WATER WELLSWELL WITHIN 1MILE RADIUSRADIU OF THE STATION THE

SURROUNDING POPULATION OBTAINSOBTAIN DRINKING WATER FROM MUNICIPAL WATER

OPTECH 1995

THE EDR ENVIRONMENTAL DATABASE REPORT PREPARED AS PART OF THE PHASE

RIFSRIF WORK PLAN PRESENTSPRESENT DATA REGARDING WATER SUPPLY WELLSWELL IN THE

USEPASUSEPA DATABASE AND WELLSWELL INCLUDED IN THE UNITED STATESSTATE GEOLOGICAL

SURVEYSSURVEY DATABASE ALL OF THE WELLSWELL IDENTIFIED IN THE EDR REPORT WERE

GREATER THAN MILE FROM THE SEATTLE ANGSANG ERM 1996

THE PASI REPORT IDENTIFIED WELLSWELL LOCATED WITHIN 4MILE RADIUSRADIU OF THE

SEATTLE ANGS
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THE WELLSWELL WERE IDENTIFIED BASED ON REVIEW OF STATE RECORDS

CONSTRUCTION DETAILSDETAIL USE AND OWNERSHIP INFORMATION FOR THE WELLSWELL

IDENTIFIED DURING THE PASI ARE SUMMARIZED IN OPTECH 1995

462 LOCAL HYDROGEOLOGY

UNCONFINED GROUNDWATER GENERALLY OCCURSOCCUR AT DEPTHSDEPTH OF TO 11 FEET BGS IN

THE VICINITY OF THE SEATTLE ANGSANG WITHIN THE UPPER PART OF THE RECENT RIVER

ALLUVIUM PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION IN THE AREA HAVE FOUND THAT

GROUNDWATER IS INFLUENCED BY SEASONAL PRECIPITATION AND TIDAL FLUCTUATIONS

GROUNDWATER FLOW IN THE VICINITY OF THE STATION IS GENERALLY TO THE WEST

SOUTHWEST AND SOUTH TOWARD THE DUWAMISH WATERWAY AT GRADIENT OF

APPROXIMATELY 0002 FEET PER FOOT OPTECH 1995

463 SITE HVDROGEOLOGIC CONDITIONSCONDITION

HYDROGEOLOGIC DATA COLLECTED DURING THE PHASE RI INDICATE THAT

UNCONFINED GROUNDWATER EXISTSEXIST AT DEPTHSDEPTH OF TO 10 FEET BGS AT THE SEATTLE

ANGS THE INFERRED GROUNDWATER FLOW DIRECTION IS TO THE SOUTH

REPRESENTATIVE POTENTIOMETRIC SURFACE MAPSMAP GENERATED FROM THE PHASE RI

GROUNDWATER ELEVATION DATA ARE SHOWN ON FIGURESFIGURE 47 AND 48 AS SHOWN

ON FIGURESFIGURE 47 AND 48 GROUNDWATER AT THE STATION RESPONDSRESPOND QUICKLY TO

SEASONAL PRECIPITATION DURING THE WET SEASON GROUNDWATER ELEVATIONSELEVATION

INCREASED APPROXIMATELY FEET BETWEEN OCTOBER 1996 AND JANUARY 1997

SLUG TESTSTEST WERE PERFORMED ON MONITORING WELL MW3 DURING THE PHASE

RI HYDRAULIC CONDUCTIVITY ESTIMATESESTIMATE RANGING FROM 125 TO 609

IO FEET PER SECOND WERE CALCULATED FOR MONITORING WELL MW3 THESE

RESULTSRESULT ARE CONSISTENT WITH THE PREDOMINANT SAND LITHOLOGY ENCOUNTERED

DURING WELL DRILLING

47 CRITICAL HABITATSHABITAT AND ENDANGEREDTHREATENE SPECIESSPECIE

NO CRITICAL HABITATSHABITAT OR ENDANGERED OR THREATENED SPECIESSPECIE HAVE BEEN

IDENTIFIED WITHIN MILESMILE OF THE SEATTLE ANGSANG OPTECH 1995
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SECTION 50

PERMITSPERMIT

THE INSTALLATION OF GROUNDWATER MONITORING WELLSWELL DURING THE PHASE II RI

WILL REQUIRE SUBMITTAL OF NOTICE OF INTENT TO CONSTRUCT

MONITORINGRESOURCE PROTECTION WELL TO THE WDOE AT LEAST DAYSDAY PRIOR

TO COMMENCING WORK AT THE SITE THISTHI NOTICE WILL BE SUBMITTED BY THE

DRILLING SUBCONTRACTOR NO OTHER FEDERAL STATE OR LOCAL PERMITSPERMIT OR NOTICESNOTICE

ARE REQUIRED FOR THE PLANNED PHASE II RI FIELD ACTIVITIESACTIVITIE DESCRIBED IN THISTHI

WORK PLAN FIELD WORK WILL BE SCHEDULED AND COORDINATED WITH THE ANG
PROJECT MANAGER THE LOCAL ANG ENVIRONMENTAL COORDINATOR AND SEATTLE

ANGSANG PERSONNEL

DIGGING PERMITSPERMIT MAY BE REQUIRED BY THE STATION PRIOR TO DRILLING OR DIRECT

PUSH SAMPLING ACTIVITIESACTIVITIE ON STATION PROPERTY TO ENSURE THAT ADEQUATE

PRECAUTIONSPRECAUTION HAVE BEEN TAKEN TO PROTECT UNDERGROUND UTILITIES IF REQUIRED

THESE PERMITSPERMIT WILL BE SUBMITTED FOR STATION APPROVAL PRIOR TO MOBILIZING

THE DRILLINGDIRECTPUSH SUBCONTRACTOR TO THE SITE
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SECTION 60

THTVESTIGATIVE APPROACH

THE PHASE II RI WILL BE CONDUCTED AT THE SEATTLE ANGSANG TO FURTHER DEFINE

THE NATURE AND EXTENT OF CONTAMINATION AT THE STATION BOTH SOIL AND

GROUNDWATER INVESTIGATIONSINVESTIGATION WILL BE PERFORMED AT THE STATION THE GOALSGOAL OF

THE PHASE II RI FIELD INVESTIGATION ARE TO

DETERMINE THE SOURCE AND EXTENT OF VOC CONTAMINATION IN SOIL AND

GROUNDWATER AT THE STATION AND

DETERMINE TRENDSTREND IN THE CONCENTRATIONSCONCENTRATION OF VOCSVOC IN GROUNDWATER AND

EVALUATE COMPLIANCE WITH ARARS

61 GENERAL APPROACH

THE PHASE II RI FIELD INVESTIGATION WILL CONSIST OF THE FOLLOWING TASKSTASK

DIRECTPUSH SAMPLING OF SOIL VAPOR SOIL ARID SHALLOW GROUNDWATER

INSTALLATION OF NEW GROUNDWATER MONITORING WELLSWELL AND QUARTERLY SAMPLING

OF NEW AND EXISTING MONITORING WELLSWELL AND ANALYTICAL TESTING OF COLLECTED

SAMPLES THE SAMPLING ACTIVITIESACTIVITIE WILL BE CONDUCTED DURING THREE SEPARATE

FIELD MOBILIZATIONS SOIL VAPOR SAMPLING WILL BE CONDUCTED DURING THE FIRST

MOBILIZATION FOLLOWED BY GEOPROBEHYDROPUNCH SOIL AND GROUNDWATER

SAMPLING FOLLOWED BY INSTALLATION AND SAMPLING OF GROUNDWATER

MONITORING WELLS THISTHI PHASED APPROACH WILL FACILITATE THE SELECTION OF

FINAL SOIL AND GROUNDWATER SAMPLINGMONITORING LOCATIONSLOCATION DURING THE

SECOND AND THIRD MOBILIZATIONSMOBILIZATION BASED ON THE ANALYTICAL RESULTSRESULT OBTAINED

FROM THE FIRST AND SECOND MOBILIZATIONSMOBILIZATION RESPECTIVELY THE COMPONENTSCOMPONENT OF

THE PHASE II RI FIELD PROGRAM ARE OUTLINED BELOW AND SUMMARIZED ON

TABLE 61

61
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TOTAL NUMBER OF GROUNDWATER SAMPLESSAMPLE TO BE COLLECTED AT

QUARTERLY INTERVALSINTERVAL OVER ONEYEARPERIOD AT

THE LOCATIONSLOCATION INDICATED

SEE FIGURESFIGURE 6LAND 62 FOR SAMPLING LOCATIONSNUMBER OF SAMPLESSAMPLE SHOWN DOESDOE NOT INCLUDE FIELD QAQC SAMPLES

FINAL
TABLE 61

SVS1 THROUGH SVS40

PHASE II REMEDIAL INVESTIGATION FIELD PROGRA143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

IDENTIFY POTENTIAL SOURCESSOURCE OF VOCSVOC ANDDETERMINE FINAL GEOPROBE HYDROPUNCHSAMPLING LOCATIONS

GP23 THROUGH GP42 GEOPROBEHYDROPUNCHSOIL AND GROUNDWATER

20 SOIL

20 GROUNDWATER CHARACTERIZE POTENTIAL SOURCESSOURCE AND EXTENT

OF VOCSVOC IN SOIL AND SHALLOW GROUNDWATERAND DETERMINE FINAL GROUNDWATER MONITORING

GP23 THROUGH GP25 GEOPROBEHYDROPUNCH
SOIL

SOIL

WELL LOCATIONS
DETERMINE LATERAL EXTENT OF TPH IN SOILSURROUNDING PASI SOIL BORING BSOO3BH

BSOO4PZ THROUGHBSOO6PZ MWITHROUGH MWIC

GROUNDWATER 52 DETERMINE EXTENT AND TRENDSTREND INCONCENTRATIONSCONCENTRATION OF VOCSVOC IN GROUNDWATER
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62 FIELD INVESTIGATION ACTIVITIESACTIVITIE

THISTHI SECTION SUMMARIZESSUMMARIZE THE FIELD INVESTIGATION ACTIVITIESACTIVITIE THAT WILL BE

PERFORMED DURING THE SEATTLE ANGSANG PHASE II RI

621 SOIL VAPOR SAMPLING

SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM 40 LOCATIONSLOCATION TO SCREEN FOR

POTENTIAL SOURCESSOURCE OF VOCSVOC IN SOIL THE SOIL VAPOR SURVEY WILL FOCUSFOCU ON THE

NORTHWEST AND SOUTHERN PORTIONSPORTION OF THE STATION WHERE VOCSVOC WERE

PREVIOUSLY DETECTED IN GROUNDWATER AT CONCENTRATIONSCONCENTRATION ABOVE ARARS THE

PLANNED LOCATIONSLOCATION OF THE SOIL VAPOR SAMPLESSAMPLE ARE SHOWN ON FIGURE 61 THE

SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM APPROXIMATELY FEET BGS AND

WILL BE ANALYZED IN MOBILE FIELD LABORATORY FOR VOCS

622 GEOPROBELHVDROPUNCH SOIL AND GROUNDWATER SAMPLING

GEOPROBEHYDROPUNCH SUBSURFACE SOIL AND GROUNDWATER SAMPLESSAMPLE WILL BE

COLLECTED FROM 20 LOCATIONSLOCATION TO CHARACTERIZE THE EXTENT AND POTENTIAL SOURCESSOURCE

OF VOCSVOC IN SOIL AND SHALLOW GROUNDWATER THE GEOPROBEHYDROPUNCH

SAMPLING RESULTSRESULT WILL ALSO BE UTILIZED TO ASSESSASSES POTENTIAL ONSTATION

TRANSPORT OF VOCSVOC FROM OFFSTATION SOURCESSOURCE AND THE SOIL SAMPLESSAMPLE WILL

PROVIDE ADDITIONAL SUBSURFACE
LITHOLOGIC DATA PRELIMINARY LOCATIONSLOCATION OF THE

GEOPROBEHYDROPUNCH SAMPLESSAMPLE ARE SHOWN ON FIGURE 62 FINAL SAMPLING
LOCATIONSLOCATION WILL BE DETERMINED BASED ON THE SOIL VAPOR SURVEY RESULTS SOIL

SAMPLESSAMPLE WILL BE COLLECTED FROM JUST ABOVE THE WATER TABLE AND WILL BE

ANALYZED AT AN OFFSITE STATECERTIFIED LABORATORY FOR VOCS GROUNDWATER

SAMPLESSAMPLE WILL BE COLLECTED FROM APPROXIMATELY 25 FEET BELOW THE WATER

TABLE AND WILL BE ANALYZED IN MOBILE FIELD LABORATORY FOR VOCS

THREE OF THE GEOPROBEHYDROPUNCH SAMPLING LOCATIONSLOCATION GP23 THROUGH

GP25 ARE PREDETERMINED SOIL SAMPLESSAMPLE COLLECTED FROM THESE LOCATIONSLOCATION

WILL BE ANALYZED FOR TPH IN ADDITION TO VOCS THE SOIL TPH RESULTSRESULT WILL

BE USED TO CONSTRAIN THE LATERAL EXTENT OF TPH CONTAMINATION DETECTED

ABOVE ARARSARAR AT PASI SOIL BORING LOCATION BSOO3BH SEE TABLE 31
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100

SCALE IN FEET
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100

SCALE IN FEET
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623 GROUNDWATER MONITORING WELL INSTALLATION

FIVE NEW GROUNDWATER MONITORING WELLSWELL WILL BE INSTALLED TO FURTHER DEFINE

THE LATERAL EXTENT OF VOCSVOC IN SHALLOW GROUNDWATER AND TO MONITOR

COMPLIANCE OF VOC CONCENTRATIONSCONCENTRATION WITH ARARS PRELIMINARY LOCATIONSLOCATION OF

THE NEW MONITORING WELLSWELL ARE SHOWN ON FIGURE 62 FINAL MONITORING WELL

LOCATIONSLOCATION WILL BE DETERMINED BASED ON THE RESULTSRESULT OF THE

GEOPROBEHYDROPUNCH SAMPLING THE
TARGET DEPTH OF THE MONITORING

WELLSWELL IS 20 FEET BGS THE SCREENED INTERVAL WILL EXTEND FROM APPROXIMATELY

FEET BGS TO 20 FEET BGS

THE MONITORING WELLSWELL WILL BE CONSTRUCTED SIMILAR TO THE MONITORING WELLSWELL

INSTALLED DURING THE PASI AND PHASE RI TO ALLOW COLLECTION OF

COMPARABLE GROUNDWATER QUALITY DATA

624 GROUNDWATER MONITORING

THE NEW AND
EXISTING GROUNDWATER MONITORING WELLSWELL AT THE STATION 13

WELLSWELL TOTAL WILL BE SAMPLED DURING FOUR QUARTERLY MONITORING EVENTS THE

GROUNDWATER SAMPLESSAMPLE WILL BE ANALYZED AT AN OFFSITE STATECERTIFIED

LABORATORY FOR VOCS

625 ANALYTICAL METHODSMETHOD

SAMPLESSAMPLE COLLECTED DURING PHASE II RI FIELD ACTIVITIESACTIVITIE WILL BE ANALYZED IN

ACCORDANCE WITH USEPA
ANALYTICAL PROTOCOLSPROTOCOL PUBLISHED IN TEST METHODSMETHOD FOR

EVALUATING SOLID WASTESWASTE SW846 AND WASHINGTON STATE TPH ANALYTICAL

PROTOCOLSPROTOCOL PUBLISHED BY THE WDOE ANALYTICAL METHODSMETHOD TO BE USED ARE

SUMMARIZED ON TABLE 62 FURTHER DETAILSDETAIL REGARDING QUANTITATION LIMITSLIMIT

AND QAQC FOR LABORATORY ANALYSESANALYSE ARE DISCUSSED IN THE R1FSR1F QAPP
CONTAINED IN APPENDIX B

63 DEVIATIONSDEVIATION FROM THE WORK PLAN

ANY SIGNIFICANT DEVIATIONSDEVIATION FROM THE ACTIVITIESACTIVITIE PROCEDURESPROCEDURE OR ANALYSESANALYSE

PERFORMED PURSUANT TO THISTHI WORK PLAN WILL BE DISCUSSED AND APPROVED IN

ADVANCE WITH THE ANG PROJECT MANAGER DESCRIPTION OF ANY SUCH

DEVIATIONSDEVIATION WILL BE INCLUDED IN THE PHASE II RIFSRIF REPORT
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C
CDCO

CO

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUNDTPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBONWTIHLICID WASHINGTON T1H HYDROCARBON IDENTIFICATION METHODQAQC QUALITY ASSURANCEQUALITY CONTROLDUP DUPLICATE SAMPLE

SC SPECIFIC CONDUCTANCE

TABLE 62PHASE II RI FIELD AND LABORATORY TESTING PLAN143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

USEPA UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCYMSMSD MATRIX SPIKEMATRIX SPIKE DUPLICATEMW MONITORING WELL
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SECTION 70

FIELD FNVESTIGATION PROCEDURESPROCEDURE

71 SOIL VAPOR SAMPLING

PRIOR TO THE START OF THE SOIL VAPOR SURVEY THE LOCATIONSLOCATION OF UNDERGROUND

UTILITIESUTILITIE IN THE VICINITY OF THE SAMPLING POINTSPOINT WILL BE REVIEWED AND

MARKED AS NECESSARY AND ANY REQUIRED STATION DIGGING PERMITSPERMIT WILL BE

COMPLETED AND SUBMITTED TO THE APPROPRIATE STATION PERSONNEL FOR

APPROVAL ANY PLANNED SAMPLING POINTSPOINT FOUND TO INTERFERE WITH BURIED

UTILITIESUTILITIE WILL BE RELOCATED AS CLOSE AS POSSIBLE TO THE ORIGINAL LOCATION IF

ANY SOIL VAPOR SAMPLING POINT NEEDSNEED TO BE RELOCATED GREATER THAN FEET

FROM THE ORIGINAL LOCATION THE NEW LOCATION MUST BE APPROVED BY THE

ANG PROJECT MANAGER OR DESIGNATED REPRESENTATIVE THE PLANNED

SAMPLING POINTSPOINT WILL BE CLEARLY MARKED IN THE FIELD FOR INSPECTION AND

APPROVAL BY STATION PERSONNEL

711 SAMPLE COLLECTION

ONE SOIL VAPOR SAMPLE WILL BE COLLECTED FROM EACH DESIGNATED LOCATION BY

HYDRAULICALLY PUSHING SLOTTED STAINLESSSTEEL DRIVE POINT INTO THE SOIL TO

DEPTH OF APPROXIMATELY FEET BGS SLOTSSLOT NEAR THE TIP
OF THE DRIVE POINT WILL

BE EXPOSED BY RETRACTING THE OUTER STEEL SAMPLING PROBE FEW INCHES

VACUUM PUMP WILL THEN BE USED TO PURGE APPROXIMATELY FIVE VOLUMESVOLUME OF

AIR FROM THE SAMPLING PROBE AND EXTRACT SOIL VAPORS THE SOIL VAPOR

SAMPLESSAMPLE WILL BE COLLECTED FROM THE SAMPLING PROBE USING SYRINGE AND

WILL BE TRANSFERRED TO CANISTERSCANISTER SAMPLE BAGSBAG OR VOLATILE ORGANICSORGANIC ANALYSISANALYSI

VOA VIALSVIAL FOR SUBSEQUENT ANALYSISANALYSI IN THE ONSITE MOBILE FIELD LABORATORY

IMMEDIATELY AFTER SAMPLE COLLECTION SOIL VAPORSVAPOR PRESENT IN THE SAMPLING

PROBE WILL BE SCREENED FOR ORGANIC VAPORSVAPOR USING PHOTOIONIZATION DETECTOR

PID THE SOIL VAPOR SAMPLESSAMPLE WILL BE ANALYZED IN ACCORDANCE WITH THE

ANALYTICAL TESTING PLAN OUTLINED ON TABLE 62
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712 BOREHOLE ABANDONMENT

AFTER THE REQUIRED SAMPLESSAMPLE HAVE BEEN COLLECTED FROM EACH SOIL VAPOR

BORING THE BORING WILL BE ABANDONED BY GROUTING GROUT WILL BE

INTRODUCED BY TREMIE PIPE INTO THE BOTTOM OF THE OPEN BOREHOLE AND

FILLED TO THE SURFACE THE GROUT WILL BE MIXED IN THE APPROXIMATE RATIO OF

ONE SACK 94 POUNDSPOUND OF PORTLAND CEMENT TO POUNDSPOUND OF POWDERED

BENTONITE TO GALLONSGALLON OF WATER THE BENTONITE POWDER AND WATER WILL BE

MIXED PRIOR TO THE ADDITION OF THE CEMENT

FOLLOWING COMPLETION OF THE SOIL VAPOR SURVEY THE SITE WILL BE RESTORED AS

CLOSELY AS POSSIBLE TO ITS PREINVESTIGATION CONDITION

72 GEOPROBEHYDROPUNCH SOIL AND GROUNDWATER SAMPLING

PRIOR TO THE START OF THE GEOPROBEHYDROPUNCH SAMPLING THE LOCATIONSLOCATION OF

UNDERGROUND UTILITIESUTILITIE IN THE VICINITY OF THE PLANNED SAMPLING POINTSPOINT WILL

BE REVIEWED AND MARKED AND SAMPLING POINTSPOINT WILL BE RELOCATED AS

NECESSARY AS DESCRIBED IN SECTION 71 AFTER SAMPLING ACTIVITIESACTIVITIE ARE

COMPLETED THE SAMPLING POINTSPOINT WILL AGAIN BE CLEARLY MARKED TO FACILITATE

SUBSEQUENT SURVEYING

721 SAMPLE COLLECTION

SUBSURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED USING STAINLESSSTEEL GEOPROBE

DRIVE SAMPLER OR SIMILAR EQUIPMENT THE DRIVE SAMPLER WILL BE LINED

WITH STAINLESSSTEEL OR BRASSBRAS SAMPLE TUBES ONE SOIL SAMPLE WILL BE

COLLECTED FROM EACH DESIGNATED LOCATION FROM JUST ABOVE THE WATER TABLE

APPROXIMATELY TO 10 FEET BGS PORTION OF EACH SOIL SAMPLE COLLECTED

WILL BE FIELDSCREENED FOR ORGANIC VAPORSVAPOR USING PID PORTION OF EACH

SOIL SAMPLE WILL ALSO BE USED FOR LITHOLOGIC DESCRIPTION THE REMAINING

UNDISTURBED PORTION OF EACH SOIL SAMPLE WILL BE SUBMITTED TO AN OFFSITE

STATECERTIFIED LABORATORY FOR ANALYTICAL TESTING IN ACCORDANCE WITH THE

ANALYTICAL TESTING PLAN OUTLINED ON TABLE 62

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED USING HYDROPUNCH GROUNDWATER

SAMPLING DEVICE OR SIMILAR EQUIPMENT COMPRISED OF STAINLESSSTEEL

DRIVE POINT PERFORATED SECTION OF STAINLESSSTEEL PIPE FOR SAMPLE INTAKE

AND STAINLESSSTEEL AND TEFLON SAMPLE CHAMBER ONE GROUNDWATER

SAMPLE WILL BE COLLECTED FROM EACH DESIGNATED LOCATION FROM

APPROXIMATELY 25 FEET BELOW THE WATER TABLE THE GROUNDWATER SAMPLESSAMPLE

WILL BE TRANSFERRED TO VOA VIALSVIAL FOR SUBSEQUENT ANALYSISANALYSI IN THE ONSITE
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MOBILE FIELD LABORATORY THE GROUNDWATER SAMPLESSAMPLE WILL BE ANALYZED IN

ACCORDANCE WITH THE ANALYTICAL TESTING PLAN OUTLINED ON TABLE 62

722 SAMPLE LOGGING

AN EXPERIENCED GEOLOGIST WILL BE PRESENT AT THE GEOPROBE RIG TO MONITOR

DIRECTPUSH SAMPLING OPERATIONSOPERATION LOG SOIL AND GROUNDWATER SAMPLESSAMPLE FIELD

SCREEN SOIL SAMPLESSAMPLE AND RECORD SUBSURFACE HYDROGEOLOGIC CONDITIONSCONDITION

ENCOUNTERED THE GEOLOGIST WILL HAVE SUFFICIENT TOOLSTOOL AND PROFESSIONAL

EQUIPMENT IN OPERABLE CONDITION TO EFFICIENTLY PERFORM THESE DUTIES

THE LITHOLOGIC DESCRIPTIONSDESCRIPTION OF SOIL SAMPLESSAMPLE RECORDED BY THE GEOLOGIST WILL

BE BASED ON VISUAL INSPECTION OF THE SOIL SAMPLESSAMPLE COLLECTED MATERIAL WILL

BE CLASSIFIED USING THE UNIFIED SOIL GASSIFICATION SYSTEM AND DESCRIBED

ACCORDING TO AMERICAN SOCIETY FOR TESTING AND MATERIALSMATERIAL ASTM D2488

69 DESCRIPTION OF SOILSSOIL VISUAL MANUAL PROCEDURE

THE FOLLOWING INFORMATION WILL BE RECORDED ON THE SAMPLE LOGSLOG

SAMPLE TYPESTYPE AND QUANTITIESQUANTITIE

SAMPLE IDENTIFICATION NUMBERSNUMBER

SAMPLING DEPTHSDEPTH AND REFERENCE POINTSPOINT FOR DEPTH MEASUREMENTSMEASUREMENT

SOIL SAMPLE PID READINGSREADING

SOIL SAMPLE DESCRIPTIONSDESCRIPTION INCLUDING SOIL MOISTURESATURATION

CONDITIONSCONDITION

WEATHER CONDITIONSCONDITION

NAME OF GEOPROBEHYDROPUNCH OPERATOR AND ATTENDANT GEOLOGIST

AND

SIGNATURE OF ATTENDANT GEOLOGIST

723 BOREHOLE ABANDONMENT

AFTER THE REQUIRED SAMPLESSAMPLE HAVE BEEN COLLECTED FROM EACH

GEOPROBEHYDROPUNCH BORING THE BORING WILL BE ABANDONED BY GROUTING

AS DESCRIBED IN SECTION 712 FOLLOWING COMPLETION OF THE

GEOPROBEHYDROPUNCH SAMPLING THE SITE WILL BE RESTORED AS CLOSELY AS

POSSIBLE TO ITS PREINVESTIGATION CONDITION
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73 FIELD SCREENING

AS INDICATED IN SECTION 721 SOIL SAMPLESSAMPLE COLLECTED FROM

GEOPROBEHYDROPUNCH SAMPLING LOCATIONSLOCATION WILL BE FIELDSCREENED FOR

ORGANIC VAPORSVAPOR USING PID THE FOLLOWING PROCEDURE WILL BE USED TO

FIELDSCREEN SOIL SAMPLES FIRST PORTION OF EACH SOIL SAMPLE WILL BE

PLACED IN EITHER RESEALABLE
PLASTIC BAG OR CLEAN GLASSGLAS SAMPLE JAR THE

PLASTIC BAG WILL BE IMMEDIATELY SEALED OR THE MOUTH OF THE GLASSGLAS JAR

COVERED WITH ALUMINUM FOIL THE SAMPLE WILL THEN BE GENTLY AGITATED FOR

APPROXIMATELY 30 SECONDSSECOND AND LEFT TO EQUILIBRATE AT AMBIENT TEMPERATURE

OUT OF DIRECT SUNLIGHT FOR AT LEAST 15 MINUTES FOLLOWING THE EQUILIBRATION

PERIOD THE TOTAL ORGANIC VAPOR CONCENTRATION OF THE SOIL SAMPLE WILL BE

MEASURED BY CAREFULLY PUSHING THE PID PROBE THROUGH THE WALL OF THE

PLASTIC BAG OR THROUGH THE ALUMINUM FOIL INTO THE HEADSPACE ABOVE THE

SAMPLE THE MAXIMUM PID READING OBSERVED FOR EACH SAMPLE WILL BE

RECORDED IN FIELD NOTES

74 MONITORING WELL INSTALLATION

PRIOR TO THE START OF DRILLING THE LOCATIONSLOCATION OF UNDERGROUND UTILITIESUTILITIE IN THE

VICINITY
OF THE PLANNED MONITORING WELLSWELL WILL BE REVIEWED AND MARKED

AND THE MONITORING WELLSWELL WILL BE RELOCATED AS NECESSARY AS DESCRIBED IN

SECTION 71

741 DRILLING PROCEDURESPROCEDURE AND BOREHOLE LOGGING

MONITORING WELL BORINGSBORING WILL BE DRILLED BY STATELICENSED WELL DRILLER

THE BORINGSBORING WILL BE DRILLED TO AN APPROXIMATE DEPTH OF 20 FEET BGS USING

HOLLOWSTEM AUGER METHODS AN EXPERIENCED GEOLOGIST WILL BE PRESENT AT

THE DRILLING RIG TO MONITOR DRILLING AND WELL INSTALLATION OPERATIONSOPERATION

CONDUCT AIR MONITORING WITH PID RECORD GEOLOGIC AND HYDROGEOLOGIC

INFORMATION ON BORING LOGSLOG AND DOCUMENT MONITORING WELL CONSTRUCTION

THE GEOLOGIST WILL HAVE SUFFICIENT TOOLSTOOL AND PROFESSIONAL EQUIPMENT IN

OPERABLE CONDITION TO EFFICIENTLY PERFORM THESE DUTIES

LITHOLOGIC DESCRIPTIONSDESCRIPTION RECORDED BY THE GEOLOGIST ON THE BORING LOGSLOG WILL

BE BASED ON VISUAL INSPECTION OF THE DRILL CUTTINGS MATERIAL WILL BE

CLASSIFIED USING THE UNIFIED SOIL CLASSIFICATION SYSTEM AND DESCRIBED

ACCORDING TO ASTM D248869 DESCRIPTION OF SOILSSOIL VISUAL MANUAL

PROCEDURE

74

KCSIIP4 40953



FINAL

THE FOLLOWING INFORMATION WILL BE RECORDED ON THE BORING LOG FOR EACH

MONITORING WELL

MONITORING WELL IDENTIFICATION NUMBER

MONITORING WELL LOCATION AND APPROXIMATE GROUND SURFACE ELEVATION

NAME OF DRILLING COMPANY DRILLER AND ATTENDANT GEOLOGIST

METHOD OF DRILLING

BOREHOLE DIAMETER

AIR MONITORING RESULTSRESULT

LITHOLOGIC DESCRIPTIONSDESCRIPTION ARID PLO READINGSREADING FOR SOILSSOIL ENCOUNTERED

INCLUDING SOIL MOISTURESATURATION CONDITIONSCONDITION AND CORRESPONDING

DRILLING DEPTHSDEPTH

DEPTH AT WHICH SATURATED SOILGROUNDWATER IS FIRST ENCOUNTERED WHILE

DRILLING

TOTAL DEPTH OF COMPLETED BOREHOLE

REFERENCE ELEVATION FOR ALL DEPTH MEASUREMENTSMEASUREMENT

MONITORING WELL CONSTRUCTION DETAILSDETAIL

WEATHER CONDITIONSCONDITION AND

SIGNATURE OF ATTENDANT GEOLOGIST

742 MONITORING WELL CONSTRUCTION

THE GROUNDWATER MONITORING WELLSWELL WILL BE CONSTRUCTED IN ACCORDANCE WITH

APPLICABLE STATE WELL STANDARDSSTANDARD AND REQUIREMENTSREQUIREMENT CHAPTER 173360

WASHINGTON ADMINISTRATIVE CODE IWAC CHAPTER 18104 REVISED CODE OF

WASHINGTON FIGURE 71 SHOWSSHOW THE PROPOSED CONSTRUCTION OF THE

MONITORING WELLS THE MONITORING WELLSWELL WILL BE CONSTRUCTED OF THREADED

FLUSHJOINT 2INCH SCHEDULE 40 POLYVINYL CHLORIDE PVC CASING THE WELL

SCREEN WILL CONSIST OF 0010INCH SLOTTED PVC CASING THE SCREENED INTERVAL

WILL EXTEND FROM APPROXIMATELY FEET ABOVE THE WATER TABLE TO 10 FEET

BELOW THE WATER TABLE
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FOOT MINIMUM

4

76

2INCH DIAMETER

FLUSHTHREADED SCHEDULE

40 PVC BLANK
CASING

HOLLOWSTEM AUGER BOREHOLE

8INCH MINIMUM DIAMETER

FILTER PACK 10120 SILICA SAND

2INCH DIAMETER FLUSHTHREADED SCHEDULE 40

PVC SCREEN 0010INCH SLOTSSLOT LENGTH OF

SCREEN 15 FEET

BOTTOM CAP

BOTTOM OF BOREHOLE 21 FEET BGS
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THE ANNULAR SPACE BETWEEN THE WELL SCREEN AND THE BOREHOLE WALL WILL IE

BACKFILED WITH CLEAN 1020 SILICA SAND INSTALLED TO TO FEET ABOVE THE TOP

OF THE WELL SCREEN BENTONITE SLURRY SEAL FEET MINIMUM THICKNESSTHICKNES WILL

BE INSTALLED ABOVE THE SAND PACK USING TREMIE PIPE THE REMAINING

ANNULAR SPACE WILL BE GROUTED TO WITHIN FEET OF THE GROUND SURFACE USING

CEMENTBENTONITE MIXTURE

PERFORMANCE TEST CONSISTING OF LOWERING CLEAN WEIGHTED SAMPLING
BAILER TO THE BOTTOM OF THE WELL WILL BE CONDUCTED AFTER THE ANNULAR SPACE

IS COMPLETELY BACKFILED TO ENSURE THAT THE MONITORING WELL IS STRAIGHT AND

HAS NOT COLLAPSED

THE MONITORING WELLSWELL WILL BE COMPLETED AT GRADE WITH TRAFFICRATED STEEL

OR ALUMINUM MONITORING WELL MONUMENT SET IN CONCRETE THE MONUMENT

WILL BE RAISED SLIGHTLY ABOVE THE GROUND SURFACE AND THE CONCRETE SURFACE

SEAL WILL BE SLOPED AWAY FROM THE MONUMENT TO MINIMIZE COLLECTION OF

SURFACE WATER RUNOFF INSIDE THE MONUMENT LOCKABLE COMPRESSION CAP

WILL BE INSTALLED ON EACH MONITORING WELL INSIDE THE MONUMENT

743 MONITORING WELL DEVELOPMENT

THE MONITORING WELLSWELL WILL BE DEVELOPED WITHIN 24 TO 48 HOURSHOUR AFTER WELL

COMPLETION MONITORING WELLSWELL WILL BE DEVELOPED USING EITHER

SUBMERSIBLE PUMP OR BAILER MONITORING WELL DEVELOPMENT WILL CONSIST

OF REPEATED WELL PURGING AND SURGING UNTIL THE CLARITY OF THE WATER HAS

STABILIZED

THE WATER LEVEL IN EACH MONITORING WELL WILL BE MEASURED BEFORE

DEVELOPMENT BEGINS AN ELECTRONIC WATER LEVEL INDICATOR ACCURATE TO

001 FEET WILL BE USED TO MEASURE THE DEPTH TO WATER FROM PRESCRIBED

REFERENCE POINT ON THE WELL CASING

MINIMUM OF 10 WELL CASING VOLUMESVOLUME WILL BE PURGED AND AT LEAST THREE

TIMESTIME THE VOLUME OF ANY POTABLE WATER ADDED DURING DRILLING WILL BE

REMOVED DURING DEVELOPMENT THE TEMPERATURE PH TURBIDITY AND

SPECIFIC CONDUCTANCE OF THE PURGE WATER WILL BE MEASURED DURING WELL

DEVELOPMENT WELL DEVELOPMENT WILL CONTINUE UNTIL THESE PARAMETERSPARAMETER

HAVE STABILIZED TO WITHIN 10 PERCENT FIELD LOGSLOG WILL BE MAINTAINED

DURING WELL DEVELOPMENT TO DOCUMENT SPECIFIC DEVELOPMENT METHODSMETHOD AND

DURATION WATER QUALITY PARAMETER MEASUREMENTSMEASUREMENT AND THE AMOUNT OF

WATER REMOVED FROM EACH MONITORING WELL
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75 GROUNDWATER MONITORING

GROUNDWATER MONITORING WILL BE PERFORMED ON QUARTERLY BASISBASI FOR

YEAR WATERLEVEL MEASUREMENTSMEASUREMENT WILL BE TAKEN AND GROUNDWATER SAMPLESSAMPLE
COLLECTED FROM THE EIGHT EXISTING

AND FIVE NEW MONITORING WELLSWELL DURING

EACH QUARTERLY MONITORING EVENT 13 WELLSWELL TOTAL DURING THE FIRST EVENT

THE EIGHT EXISTING WELLSWELL INSTALLED DURING THE PASI AND PHASE RI WILL BE

SAMPLED PRIOR TO THE SOIL VAPOR SURVEY TO ESTABLISH THE BASELINE

GROUNDWATER QUALITY AT THE START OF PHASE II RI FIELD ACTIVITIES THE FIVE

NEW WELLSWELL WILL BE SAMPLED APPROXIMATELY WEEKSWEEK LATER FOLLOWING

COMPLETION AND DEVELOPMENT OF THESE WELLS

THE MONITORING WELLSWELL WILL BE PURGED PRIOR TO SAMPLING USING

SUBMERSIBLE PUMP GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED USING

SUBMERSIBLE PUMP OR DISPOSABLE SAMPLING BAILER THE GROUNDWATER

SAMPLESSAMPLE WILL BE SUBMITTED TO AN OFFSITE STATECERTIFIED LABORATORY FOR

ANALYTICAL TESTING IN ACCORDANCE WITH THE ANALYTICAL TESTING PLAN OUTLINED

ON TABLE 62

76 EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE

ALL NONDEDICATED REUSABLE SAMPLING EQUIPMENT WILL BE DECONTAMINATED

PRIOR TO USE AND BETWEEN SAMPLE COLLECTION ANG DECONTAMINATION

PROTOCOLSPROTOCOL CALL FOR WASHING SAMPLING EQUIPMENT WITH AN AQUEOUSAQUEOU SOLUTION

OF LABORATORYGRADE DETERGENT EG ALCONOX FOLLOWED BY RINSE WITH

ASTIVI TYPE II REAGENT GRADE WATER OR EQUIVALENT AND PESTICIDEGRADE

METHANOL DECONTAMINATED EQUIPMENT WIFI BE WRAPPED IN ALUMINUM FOIL

SHINY SIDE OUTWARD OR OTHERWISE STORED OR POSITIONED TO PRECLUDE

INADVERTENT CONTAMINATION PRIOR TO REUSE

DRILLING EQUIPMENT EG DRILL
RIG

AND AUGERSAUGER WILL BE DECONTAMINATED

PRIOR TO USE AND BETWEEN BORINGSBORING BY STEAM CLEANING IN DESIGNATED

DECONTAMINATION AREA THE SITE MANAGER IS RESPONSIBLE FOR ENSURING THAT

THE DECONTAMINATION AREA IS KEPT CLEAN AND ORDERLY ALL DECONTAMINATED

EQUIPMENT AND UNUSED CONSTRUCTION MATERIALSMATERIAL WILL BE REMOVED FROM THE

SITE AT THE COMPLETION OF FIELD ACTIVITIES
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77 DOCUMENTATION OF FIELD ACTIVITIESACTIVITIE

THE FIELD GEOLOGIST AND ANY OTHER ONSITE ERM PERSONNEL PERFORMING

SUPPORT TASKSTASK NOT DIRECTLY OVERSEEN BY THE FIELD GEOLOGIST WILL MAINTAIN

FIELD NOTEBOOKSNOTEBOOK DURING FIELD ACTIVITIES EACH FIELD NOTEBOOK WILL BE

WEATHERRESISTANT BOUND SURVEYTYPE FIELD BOOK AND WILL BE ASSIGNED

UNIQUE NUMBER FIELD DATA GENERATED DURING THE INVESTIGATION AND ANY

COMMENTSCOMMENT OR OTHER NOTESNOTE WILL BE ENTERED DIRECTLY
INTO THE FIELD NOTEBOOKS

IN ADDITION TO WRITTEN DOCUMENTATION RECORDED IN FIELD NOTEBOOKSNOTEBOOK FIELD

ACTIVITIESACTIVITIE WILL BE DOCUMENTED WITH PHOTOGRAPHS ACTIVITIESACTIVITIE TO BE

PHOTOGRAPHED INCLUDE SOIL VAPOR SAMPLING GEOPROBEHYDROPUNCH

SAMPLING DRILLING AND MONITORING WELL INSTALLATION GROUNDWATER

SAMPLING AND EQUIPMENT DECONTAMINATION PHOTOGRAPHSPHOTOGRAPH WILL ALSO BE

TAKEN TO DOCUMENT THE CLARITY OF EACH GROUNDWATER SAMPLE COLLECTED FOR

LABORATORY ANALYSIS

78 LAND SURVEYING

THE GEOPROBEHYDROPUNCH SAMPLING LOCATIONSLOCATION AND THE FIVE NEW

MONITORING WELLSWELL WILL BE SURVEYED BY STATELICENSED SURVEYOR TO DEFINE

THEIR LOCATIONSLOCATION AND SURFACE ELEVATIONSELEVATION FOR FUTURE REFERENCE THE SURVEYED

POINTSPOINT WILL BE ESTABLISHED WITH HORIZONTAL ACCURACY OF 01 FEET AND

VERTICAL ACCURACY OF 001 FEET VERTICAL SURVEY DATA WILL BE BASED ON THE

BOEING BENCHMARK WITH AN ELEVATION OF 1058 FEET NATIONAL GEODETIC

VERTICAL DATUM OF 1929 THE POSITION AND COORDINATESCOORDINATE OF EACH PERMANENT

POINT WITHIN THE CONTROL TRAVERSE WILL BE DOCUMENTED
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SECTION 80

SAMPLE COLLECTION PROCEDURESPROCEDURE

PROCEDURESPROCEDURE USED TO COLLECT ENVIRONMENTAL SAMPLESSAMPLE WILL FOLLOW ERMSERM
STANDARD OPERATING PROCEDURESPROCEDURE FOR IRP PROGRAM WORK AND WILL CONFORM

TO ANG SITE INVESTIGATION PROTOCOLS STANDARD OPERATING PROCEDURESPROCEDURE ARE

INCLUDED IN APPENDIX OF ERMSERM QUALITY ASSURANCE PROGRAM PLAN FOR

IRP WORK ERM 1995 THE SITE MANAGER IS RESPONSIBLE FOR ENSURING THAT

SAMPLESSAMPLE ARE COLLECTED WITH PROPERLY DECONTAMINATED EQUIPMENT AND

CONTAINED IN PROPER SAMPLE CONTAINERSCONTAINER WITH APPROPRIATE PRESERVATIVES

THE STEPSSTEP REQUIRED FOR SAMPLE IDENTIFICATION AND CONTROL DATA RECORDING
AND CHAINOFCUSTODY DOCUMENTATION ARE DESCRIBED IN THE SITESPECIFIC

QAPP CONTAINED IN APPENDIX OF THISTHI WORK PLAN

81 SOIL VAPOR

SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM APPROXIMATELY FEET BGS USING

HYDRAULICALLYDRIVEN SAMPLING PROBE CONSISTING OF THREADED SECTIONSSECTION OF

1INCH DIAMETER STEEL PIPE THE SAMPLING PROBE WILL BE FITTED WITH

DETACHABLE SLOTTED STAINLESSSTEEL DRIVE POINT AFTER THE SAMPLING PROBE IS

ADVANCED TO THE DESIRED DEPTH THE PROBE WILL BE RETRACTED TO EXPOSE THE

SLOTSSLOT ON THE DRIVE POINT VACUUM PUMP WILL THEN BE USED TO PURGE

APPROXIMATELY FIVE VOLUMESVOLUME OF AIR FROM THE SAMPLING PROBE AND EXTRACT

SOIL VAPORS THE SOIL VAPOR SAMPLESSAMPLE WILL BE COLLECTED FROM THE SAMPLING

PROBE USING DISPOSABLE GASTIGHT SYRINGE AND WILL BE TRANSFERRED TO

CANISTERSCANISTER SAMPLE BAGSBAG OR VOA VIALSVIAL FOR SUBSEQUENT ANALYSISANALYSI IN THE ONSITE

MOBILE FIELD LABORATORY THE SAMPLING PROBE AND DRIVE POINT WILL BE

DECONTAMINATED BEFORE USE AT EACH NEW SAMPLING LOCATION AS DESCRIBED IN

SECTION 76

82 SOIL

SUBSURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED FROM JUST ABOVE THE WATER TABLE

USING THE GEOPROBE RIG SAMPLESSAMPLE WILL BE OBTAINED BY HYDRAULICALLY

PUSHING 1INCH DIAMETER STAINLESSSTEEL DRIVE SAMPLER TO THE DESIRED
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SAMPLING DEPTH THE DRIVE SAMPLER WILL BE LINED WITH STAINLESSSTEEL OR

BRASSBRAS SAMPLE TUBES SOIL AT SHALLOWER DEPTHSDEPTH WILL BE PREVENTED FROM

ENTERING THE DRIVE SAMPLER BY CENTER STEEL ROD AT THE SPECIFIED DEPTH

THE CENTER ROD WILL BE REMOVED AND THE DRIVE SAMPLER WILL BE PUSHED INTO

UNDISTURBED SOIL THE DRIVE SAMPLER WILL THEN BE EXTRACTED AND THE LOWER

MOST OR FULLEST SAMPLE TUBE WILL BE IMMEDIATELY SEALED USING TEFLON

BARRIER ALUMINUM FOIL SHINY SIDE UP AND PLASTIC END CAP AT EACH END OF

THE TUBE THISTHI SAMPLE WILL BE DESIGNATED FOR ANALYSISANALYSI AT THE OFFSITE

LABORATORY ONE OR MORE OF THE REMAINING SAMPLE TUBESTUBE WILL BE USED FOR

LITHOLOGIC DESCRIPTION AND ORGANIC VAPOR SCREENING WITH P10 EQUIPMENT

USED DURING GEOPROBEHYDROPUNCH SAMPLING WILL BE DECONTAMINATED

BEFORE USE AT EACH NEW SAMPLING LOCATION AS DESCRIBED IN SECTION 76

83 GROUNDWATER

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED FROM GEOPROBEHYDROPUNCH

SAMPLING LOCATIONSLOCATION AND FROM MONITORING WELLS SAMPLING PROCEDURESPROCEDURE FOR

EACH ARE SUMMARIZED BELOW ADDITIONAL DETAILSDETAIL REGARDING GROUNDWATER

SAMPLING PROCEDURESPROCEDURE ARE PROVIDED IN THE QAPP APPENDIX B

831 GEOPROBEHVDROPUNCH PROCEDURESPROCEDURE

HYDROPUNCH SAMPLING DEVICE OR SIMILAR EQUIPMENT WILL BE USED TO

COLLECT GROUNDWATER SAMPLESSAMPLE FROM THE GEOPROBEHYDROPUNCH SAMPLING

LOCATIONS THE HYDROPUNCH IS COMPRISED OF STAINLESSSTEEL DRIVE POINT

PERFORATED SECTION OF STAINLESSSTEEL PIPE FOR SAMPLE INTAKE AND STAINLESS

STEEL AND TEFLON SAMPLE CHAMBER THE GEOPROBE RIG
WILL PUSH THE

HYDROPUNCH THROUGH THE SOIL TO THE DESIRED SAMPLING DEPTH

APPROXIMATELY 25 FEET BELOW THE WATER TABLE THE SAMPLING PROBE WILL

THEN BE RETRACTED EXPOSING THE PERFORATIONSPERFORATION AND ALLOWING GROUNDWATER TO

FLOW INTO THE SAMPLE CHAMBER WHEN THE SAMPLE CHAMBER IS FULL THE

HYDROPUNCH WILL BE PULLED TO THE SURFACE AND THE DRIVE POINT REMOVED

SAMPLE DISCHARGE DEVICE WILL THEN BE INSERTED INTO THE SAMPLE CHAMBER TO

TRANSFER THE GROUNDWATER SAMPLE TO VOA VIALSVIAL FOR SUBSEQUENT ANALYSISANALYSI IN

THE ONSITE MOBILE FIELD LABORATORY EQUIPMENT USED DURING

GEOPROBEHYDROPUNCH SAMPLING WILL BE DECONTAMINATED BEFORE USE AT

EACH NEW SAMPLING LOCATION AS DESCRIBED IN SECTION 76
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832 MONITORING WELL PROCEDURESPROCEDURE

GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED ON QUARTERLY BASISBASI FROM THE EIGHT

EXISTING AND FIVE NEW MONITORING WELLS THE WELLSWELL WILL BE PURGED AND

WATERLEVEL MEASUREMENTSMEASUREMENT TAKEN BEFORE EACH WELL IS SAMPLED MONITORING
WELLSWELL WILL BE PURGED USING NONDEDICATED SUBMERSIBLE PUMP LOWFLOW

PURGING AND SAMPLING METHODSMETHOD WIFI BE UTILIZED TO OBTAIN REPRESENTATIVE

GROUNDWATER SAMPLESSAMPLE WHILE MINIMIZING THE AMOUNT OF PURGE WATER

GENERATED GROUNDWATER SAMPLESSAMPLE WILL BE COLLECTED EITHER DIRECTLY FROM THE

PUMP DISCHARGE OR WITH SINGLEUSE DISPOSABLE POLYETHYLENE SAMPLING
BAILERS GROUNDWATER SAMPLESSAMPLE COLLECTED FROM MONITORING WELLSWELL WILL BE

ANALYZED AT AN OFFSITE LABORATORY EQUIPMENT USED DURING MONITORING
WELL SAMPLING WILL BE DECONTAMINATED BEFORE USE AT EACH WELL AS DESCRIBED

IN SECTION 76 THE SUBMERSIBLE PUMP AND DISCHARGE HOSE WILL BE

DECONTAMINATED BY CIRCULATING THE DETERGENT SOLUTION THROUGH THE

ENERGIZED PUMP AND HOSE FOR SEVERAL MINUTESMINUTE FOLLOWED BY ONCETHROUGH
RINSE WITH ASTM TYPE II REAGENT GRADE WATER OR EQUIVALENT

84 FIELD QUALITY ASSURANCEQUALITY CONTROL QAQC SAMPLESSAMPLE

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK FIELD BLANKSBLANK AND

TRIP BLANKSBLANK WILL BE SUBMITTED TO THE ANALYTICAL LABORATORY TO PROVIDE

MEANSMEAN OF ASSESSING THE QUALITY OF THE DATA RESULTING FROM THE FIELD

SAMPLING PROGRAM FIELD DUPLICATE SAMPLESSAMPLE WILL BE ANALYZED TO ASSESSASSES

SAMPLE HOMOGENEITY THE DUPLICATE SAMPLESSAMPLE WILL BE SUBMITTED BLIND TO

THE ANALYTICAL LABORATORY IE USING NONINDICATIVE SAMPLE IDENTIFIERSIDENTIFIER TO

PROVIDE QA CHECK ON ANALYTICAL PROCEDURESPROCEDURE AND RESULTS RINSATE FIELD

AND TRIP BLANKSBLANK WILL BE ANALYZED TO CHECK FOR POTENTIAL CONTAMINATION

ASSOCIATED WITH SAMPLING PROCEDURESPROCEDURE AMBIENT CONDITIONSCONDITION AT THE SITE

ANDOR SAMPLE PACKAGING AND TRANSPORTATION METHODS

THE ESTIMATED NUMBER AND TYPESTYPE OF FIELD QAQC SAMPLESSAMPLE TO BE COLLECTED

DURING THE PHASE II RI ARE SUMMARIZED ON TABLE 62 ADDITIONAL DETAILSDETAIL

REGARDING FIELD QAQC PROCEDURESPROCEDURE ARE PROVIDED IN THE QAPP APPENDIX

B
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SECTION 90

INVESTIGATIONDERIVE WASTE
MANA GEMENT

DRILL CUTTINGSCUTTING PURGE WATER AND DECONTAMINATION WATER GENERATED DURING

DRILLING
AND SAMPLING ACTIVITIESACTIVITIE WILL BE CONTAINED IN SEGREGATED 55GALLON

DRUMS THE INVESTIGATIONDERIVE WASTE IDW DRUMSDRUM WILL BE CLEARLY

MARKED WITH DESCRIPTION OF THE CONTENTSCONTENT AND THE ACCUMULATION DATE THE

CONTENTSCONTENT OF EACH IDW DRUM WILL BE DESIGNATED AS HAZARDOUSDANGEROUSHAZARDOUSDANGEROU
WASTE OR NONHAZARDOUSNONDANONHAZARDOUSNONDA WASTE IN ACCORDANCE WITH

FEDERAL RESOURCE CONSERVATION AND RECOVERY ACT RCRA AND

WASHINGTON STATE DANGEROUSDANGEROU WASTE REGULATIONS THE WASTE DESIGNATION

WILL BE BASED ON THE ANALYTICAL RESULTSRESULT FOR SOIL AND GROUNDWATER SAMPLESSAMPLE
COLLECTED DURING THE PHASE II RI

PURGE WATER AND DECONTAMINATION WATER DETERMINED TO BE NON

HAZARDOUSNONDANGERHAZARDOUSNONDANGER WILL BE EITHER DISCHARGED TO THE SANITARY SEWER

AFTER OBTAINING APPROVAL FROM THE LOCAL PUBLICLY OWNED TREATMENT WORKSWORK
OR REMOVED FOR OFFSITE DISPOSAL BY LICENSED CONTRACTOR DRILL CUTTINGSCUTTING
DETERMINED TO BE NONHAZARDOUSNONDANONHAZARDOUSNONDA WILL BE REMOVED FOR OFF

SITE DISPOSAL BY LICENSED CONTRACTOR

DISPOSAL OF IDW DETERMINED TO BE HAZARDOUSHAZARDOU OR DANGEROUSDANGEROU WASTE IS NOT

INCLUDED IN THE SCOPE OF THE PHASE II RI HOWEVER ERM WILL BE

RESPONSIBLE FOR CHARACTERIZING LABELING PREPARING MANIFESTSMANIFEST AND

RECOMMENDING APPLICABLE AND APPROPRIATE DISPOSAL OR TREATMENT METHODSMETHOD
FOR ANY HAZARDOUSDANGEROUSHAZARDOUSDANGEROU WASTESWASTE GENERATED DURING THE PHASE II RI

THESE ACTIONSACTION WILL BE COMPLETED WITHIN 90 DAYSDAY OF DEMOBILIZATION THE

SEATTLE ANGSANG IS ULTIMATELY RESPONSIBLE FOR DISPOSAL OF IDW
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SECTION 100

APPLICABLE OR RELE VANT AND
APPROPRIATE REQUIREMENTSREQUIREMENT

THISTHI SECTION PROVIDESPROVIDE SUMMARY OF SELECTED FEDERAL AND STATE ARARSARAR
THAT MAY BE RELEVANT TO RIFSRIF ACTIVITIESACTIVITIE AT THE SEATTLE ANGSANG AND

SUMMARY OF THE PROCESSPROCES USED TO ESTABLISH PSGSPSG FOR THE PROJECT

101 FEDERAL REQUIREMENTSREQUIREMENT

1011 COMPREHENSIVE ENVIRONMENTAL RESPONSE COMPENSATION AND LIABILITY

ACT

SECTION 121 OF CERCLA AS AMENDED BY SARA ADDRESSESADDRESSE THE

MANAGEMENT OF FEDERAL FACILITIES THE IRP HAS BEEN DESIGNED TO MIRROR

SITE INVESTIGATION REQUIREMENTSREQUIREMENT UNDER CERCLA IE PA SI RI FS RD
AND RA

1012 RESOURCE CONSERVATION AND RECOVERY ACT

RCRA REGULATIONSREGULATION GOVERNING HAZARDOUSHAZARDOU WASTE MANAGEMENT PROVIDE BOTH

ACTION AND CHEMICALSPECIFIC ARARSARAR THAT MAY APPLY TO IRP ACTIVITIESACTIVITIE AT

THE STATION

10121 WASTE IDENTZFI CATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG DRILL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS HAZARDOUSHAZARDOU WASTE IF THEY MEET THE

FEDERAL DEFINITION PROVIDED IN 40 CODE OF FEDERAL REGULATIONSREGULATION CFR 261

10122 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF HAZARDOUSHAZARDOU WASTE TRIGGER RCRA HAZARDOUSHAZARDOU WASTE GENERATOR

REQUIREMENTSREQUIREMENT PROVIDED IN 40 CFR 262 WHEN HAZARDOUSHAZARDOU WASTE IS SHIPPED
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OFF SITE IN REGULATED AMOUNTSAMOUNT THE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE IN

40 CFR 263 MUST BE FOLLOWED

10123 LAND DISPOSAL RESTRICTIONSRESTRICTION

RCRA REGULATIONSREGULATION IN 40 CFR 268 SET FORTH LAND DISPOSAL RESTRICTIONSRESTRICTION ALSO

KNOWN AS LAND BAN REQUIREMENTSREQUIREMENT FOR RCRA WASTES THESE RESTRICTIONSRESTRICTION

WERE REQUIRED BY THE HAZARDOUSHAZARDOU AND SOLID WASTE AMENDMENTSAMENDMENT OF 1984 TO

RCRA TO PROHIBIT THE CONTINUED LAND DISPOSAL OF HAZARDOUSHAZARDOU WASTESWASTE

BEYOND SPECIFIED DATES HOWEVER WASTESWASTE TREATED IN ACCORDANCE WITH

CHEMICALSPECIFIC TREATMENT STANDARDSSTANDARD PROVIDED IN 40 CFR 268 SUBPART

MAY BE LANDDISPOSED AS PROVIDED THEREIN THE LAND DISPOSAL

RESTRICTIONSRESTRICTION POTENTIALLY AFFECT THE STORAGE AND DISPOSAL OF HAZARDOUSHAZARDOU

WASTESWASTE GENERATED DURING RI OR SUBSEQUENT REMEDIAL ACTIVITIESACTIVITIE AND MAY BE

CONSIDERED BOTH ACTION AND CHEMICALSPECIFIC ARARS

10124 TREATMENT STORAGE AND DISPOSAL FACILITIESFACILITIE

IF REMEDIAL ALTERNATIVESALTERNATIVE FOR THE SITE INVOLVE THE CONSTRUCTION OR OFFSITE USE

OF RCRA TREATMENT STORAGE OR DISPOSAL TSD FACILITIESFACILITIE REGULATIONSREGULATION

PROVIDED IN 40 CFR 264 BECOME ACTIONSPECIFIC ARARS VARIOUSVARIOU

SUBSECTIONSSUBSECTION OF 40 CFR 264 GOVERN STANDARDSSTANDARD AND PROCEDURESPROCEDURE FOR THE

OPERATION OF HAZARDOUSHAZARDOU WASTE TSD FACILITIES FOR EXAMPLE COMMON

DISPOSAL PRACTICE IS TO CREATE WASTE PILE OF CONTAMINATED SOIL AS PART OF

THE REMEDIATION PROCESS 40 CFR 264 SUBPART PROMULGATESPROMULGATE FEDERAL

RCRA STANDARDSSTANDARD FOR WASTE PILESPILE INCLUDING THEIR DESIGN OPERATING

REQUIREMENTSREQUIREMENT MONITORING AND INSPECTION CLOSURE ARID POSTCLOSURE CARE

OTHER SUBPARTSSUBPART CONTROL TANK SYSTEMSSYSTEM SURFACE IMPOUNDMENTSIMPOUNDMENT LAND

TREATMENT UNITSUNIT LANDFILLSLANDFILL INCINERATORSINCINERATOR AND MISCELLANEOUSMISCELLANEOU TSD UNITS

1013 SAFE DRINKING WATER ACT

FEDERAL REGULATIONSREGULATION PURSUANT TO THE SAFE DRINKING WATER ACT SDWA
GOVERN THE QUALITY USAGE AND DISCHARGE OF GROUNDWATER AS APPLIED TO

DRINKING WATER QUALITY MCLSMCL SPECIFIED IN 40 CFR 1411116 AND 1416063

ARE LEGALLY ENFORCEABLE FEDERAL DRINKING WATER STANDARDSSTANDARD ESTABLISHED BY

THE USEPA MAXIMUM CONTAMINANT LEVEL GOALSGOAL MCLGSMCLG SPECIFIED IN 40

CFR 1415052 ARE NONENFORCEABLE HEALTHBASED GOALSGOAL FOR DRINKING WATER

MCLGSMCLG ARE SET AT LEVELSLEVEL AT WHICH NO ADVERSE HEALTH EFFECTSEFFECT MAY ARISE

MCLSMCL ARE SET AS CLOSE AS PRACTICAL TO MCLGS FOR NONCARCINOGENSNONCARCINOGEN MCLSMCL
ARE NEARLY ALWAYSALWAY SET AT THE MCLC THE USEPA BELIEVESBELIEVE THAT MCLSMCL ARE

PROTECTIVE OF PUBLIC HEALTH HOWEVER IT DOESDOE RECOGNIZE THAT SPECIFIC
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CIRCUMSTANCESCIRCUMSTANCE MAY REQUIRE MORE STRINGENT STANDARDSSTANDARD IE MCLGSMCLG FOR THE

PROTECTION OF PUBLIC HEALTH AND THE ENVIRONMENT

1014 CLEAN WATER ACT

THE FEDERAL CLEAN WATER ACT AND PURSUANT REGULATIONSREGULATION PROVIDE POTENTIAL

LOCATION CHEMICAL AND ACTIONSPECIFIC ARARSARAR FOR IRP ACTIVITIESACTIVITIE AT THE

SEATTLE ANGS

10141 AMBIENT WATER QUALITY CRITERIA

THE USEPA HAS PROMULGATED AMBIENT WATER QUALITY CRITERIA AWQC
FOR SURFACE AND GROUNDWATER THROUGH 40 CFR 131 ALIGNED WITH THE

FEDERAL CLEAN WATER ACT CRITERIA THE STANDARD GOVERNING AWQC PRESENTSPRESENT
SCIENTIFIC DATA AND GUIDANCE ON THE ENVIRONMENTAL EFFECTSEFFECT OF POLLUTANTSPOLLUTANT

RATHER THIN ONLY ESTABLISHING REGULATORY REQUIREMENTS AS RESULT

DECISIONMAKERSDECISIONMAKER EVALUATING REMEDIAL ALTERNATIVESALTERNATIVE MAY COMPARE THEIR

WATER QUALITY DATA TO FEDERAL DATA AND GUIDANCE CANDIDATE RAS

INVOLVING CONTAMINATED SURFACE WATER OR GROUNDWATER MUST BE EVALUATED

WITHIN THE CONTEXT OF FOLLOWON WATER USAGE AND THE CIRCUMSTANCESCIRCUMSTANCE OF THE

ACTUAL OR POTENTIAL RELEASE BEFORE IMPLEMENTATION AS GENERAL STATEMENT

AWQC ARE APPLIED WHEN EVALUATING CLEANUP LEVELSLEVEL FOR GROUNDWATER

101 4 2 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM NPDESNPDE REGULATIONSREGULATION

GOVERN DISCHARGESDISCHARGE TO SURFACE WATER AND CONTROL SURFACE WATER RUNOFF FROM

STORM WATER DISCHARGE SYSTEMS PROMULGATION OF CLEAN WATER ACT SECTION

402 AND FORMAL ARARSARAR ARE ESTABLISHED FOR NPDESNPDE THROUGH 40 CFR 122

AND 40 CFR 125 AND PROVIDE ACTION AND CHEMICALSPECIFIC ARARS

1015 OCCUPATIONAL SAFETY AND HEALTH ACT

RIFSRIF FIELD ACTIVITIESACTIVITIE ARE GOVERNED BY OCCUPATIONAL SAFETY AND HEALTH ACT

OSHA STANDARDSSTANDARD UNDER 29 CFR 1910 SITE WORKERSWORKER MUST MEET THE

REQUIREMENTSREQUIREMENT OF THE SITE HEALTH AND SAFETY PLAN POSSESSPOSSES AND USE PERSONAL

PROTECTIVE EQUIPMENT IN ACCORDANCE WITH THE HEALTH AND SAFETY PLAN AND

TAKE ALL PRECAUTIONSPRECAUTION TO ELIMINATE EXPOSURE TO UNSAFE OR UNHEALTHY

SITUATIONS OTHER APPLICABLE OSHA ARARSARAR INCLUDE HEALTH AND SAFETY FOR

FEDERAL SERVICE CONTRACTSCONTRACT 29 CFR 1926 AND RECORD KEEPING AND REPORTING

UNDER 29 FR 1904
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1016 HAZARDOUSHAZARDOU MATERIALSMATERIAL TRANSPORTATION ACT

IF MATERIAL CONTAINING HAZARDOUSHAZARDOU WASTESWASTE IS TO BE TRANSPORTED OFF SITE US
DEPARTMENT OF TRANSPORTATION HAZARDOUSHAZARDOU MATERIAL TRANSPORTATION

REQUIREMENTSREQUIREMENT IN 49 CFR 171179 PURSUANT TO THE FEDERAL HAZARDOUSHAZARDOU

MATERIALSMATERIAL TRANSPORTATION ACT MAY BE ACTIONSPECIFIC ARARSARAR FOR RIFSRIF
ACTIVITIES THESE REQUIREMENTSREQUIREMENT ARE SUPPLEMENTAL TO RCRA TRANSPORTER

REQUIREMENTSREQUIREMENT IN 40 CFR 263

1017 CLEAN AIR ACT

THE FEDERAL CLEAN AIR ACT MAY PROVIDE ACTION AND CHEMICALSPECIFIC

ARARSARAR FOR 1R1 ACTIVITIESACTIVITIE INCLUDING SUBSEQUENT FIELD INVESTIGATIONSINVESTIGATION AND

RAS SUCH AS SOIL EXCAVATION OR INCINERATION ALL REMEDIATION ACTIVITIESACTIVITIE

MUST COMPLY WITH NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY

STANDARDSSTANDARD FOUND IN 40 CFR 50 RULESRULE GOVERNING PARTICULATE MATTER LESSLES

THAN 10 MICRONSMICRON IN SIZE PM10 ARE CONTAINED IN 40 CFR 50 AND ARE

IMPORTANT DUE TO THE POTENTIAL DETRIMENTAL EFFECTSEFFECT OF SUCH
PARTICLESPARTICLE ON THE

LUNGS FIELD ACTIVITIESACTIVITIE INVOLVING AIR EMISSIONSEMISSION MUST ENSURE COMPLIANCE
WITH THE PM10 STANDARD

1018 FEDERAL GUIDANCE TO BE CONSIDERED

IN ADDITION TO FEDERAL AND STATE REQUIREMENTSREQUIREMENT THAT MAY BE APPLICABLE OR

RELEVANT AND APPROPRIATE TO IRP ACTIVITIESACTIVITIE FEDERAL NONREGULATORY CRITERIA

MUST BE CONSIDERED CHEMICALSPECIFIC FEDERAL NONREGULATORY CRITERIA

USED TO HELP CHARACTERIZE RISKSRISK AND TO SET CLEANUP GOALSGOAL INCLUDE THE

FOLLOWING

USEPA RISK REFERENCE DOSESDOSE

USEPA HEALTH ADVISORIESADVISORIE

USEPA CARCINOGEN ASSESSMENT GROUP POTENCY FACTORSFACTOR

USEPA ACCEPTABLE INTAKE VALUESVALUE CHRONIC AND SUBCHRONIC AND

USEPA GUIDANCE MANUAL ON WATERRELATED FATE OF 129
PRIORITY
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102 STATE REQUIREMENTSREQUIREMENT

1021 MODEL TOXICSTOXIC CONTROL ACT

THE STATE OF WASHINGTON HAS TOXIC WASTE CLEANUP LAW ENTITLED MTCA
MTCA IS THE STATE EQUIVALENT OF CERCLA MTCA OUTLINESOUTLINE CLEANUP

REQUIREMENTSREQUIREMENT TO ENSURE THE PROTECTION OF HUMAN HEALTH AND THE

ENVIRONMENT WHILE ALLOWING FLEXIBILITY IN SITESPECIFIC APPLICATION OF THESE

REQUIREMENTS MTCA DEFINESDEFINE TWOSTEP APPROACH FOR ESTABLISHING

CLEANUP REQUIREMENTSREQUIREMENT FOR INDIVIDUAL SITES THE FIRST STEP IS ESTABLISHING

CLEANUP STANDARDSSTANDARD AND THE SECOND STEP IS SELECTING CLEANUP ACTIONSACTION THAT

WOULD BEST ACHIEVE THE CLEANUP STANDARDS THE FOLLOWING SUMMARY OF

OPTIONSOPTION FOR SELECTING CLEANUP LEVELSLEVEL IS DERIVED FROM WDOE 1996

MTCA PROVIDESPROVIDE THREE OPTIONSOPTION FOR ESTABLISHING SITESPECIFIC CLEANUP LEVELS

EACH OF THESE OPTIONSOPTION USESUSE HUMAN HEALTH RISK AS THE MAIN DETERMINANT IN

SETTING CLEANUP LEVELS

10217 MODEL TOXICSTOXIC CONTROL ACTMETHODA

MTCA METHOD DEFINESDEFINE CLEANUP LEVELSLEVEL FOR 25 COMMON CONTAMINANTSCONTAMINANT THE

METHOD TABLES THISTHI METHOD IS DESIGNED TO BE USED AT SITESSITE THAT ARE

RELATIVELY SMALL OR STRAIGHTFORWARD OR INCLUDE ONLY FEW CONTAMINANTS

TYPICALLY ALL OF THE CONTAMINANTSCONTAMINANT FOUND AT SUCH SITESSITE ARE LISTED ON THE

METHOD TABLES

10212 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD CLEANUP LEVELSLEVEL ARE DEVELOPED USING SITE RISK

ASSESSMENT THAT FOCUSESFOCUSE ON SITE CHARACTERISTICSCHARACTERISTIC SUCH AS HOW THE

CONTAMINANTSCONTAMINANT INTERACT WHAT THE COMBINED HEALTH EFFECTSEFFECT OF THE

CONTAMINANTSCONTAMINANT MAY BE AND HOW THE CONTAMINANTSCONTAMINANT MOVEMENT ON SITE ARID

OFF SITE COULD THREATEN HUMAN HEATH AND THE ENVIRONMENT THISTHI METHOD IS

THE MOST COMMON ONE USED FOR SETTING CLEANUP LEVELSLEVEL WHEN SITESSITE ARE

CONTAMINATED WITH SUBSTANCESSUBSTANCE NOT LISTED UNDER METHOD AND

ENVIRONMENTAL FACTORSFACTOR MAKE SITE CLEANUP DIFFICULT NATURAL BACKGROUND

CONCENTRATIONSCONCENTRATION OF CONTAMINANT CAN BE USED WHEN ESTABLISHING CLEANUP

LEVELS

THE LIFETIME EXCESSEXCES RISK LEVEL FOR INDIVIDUAL CONTAMINANTSCONTAMINANT IDENTIFIED AS

CARCINOGENSCARCINOGEN CANNOT EXCEED 10K IF MORE THAN ONE TYPE OF CONTAMINANT
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IS PRESENT THE TOTAL EXCESSEXCES RISK CANNOT EXCEED 10S CONCENTRATIONSCONCENTRATION OF

NONCARCINOGENSNONCARCINOGEN CANNOT EXCEED COMBINED HAZARD INDEX OF THE HAZARD

INDEX IS THE SUM OF THE HAZARD QUOTIENTSQUOTIENT FOR INDIVIDUAL HAZARDOUSHAZARDOU

SUBSTANCES

10213 MODEL TOXICSTOXIC CONTROL ACT METHOD

MTCA METHOD IS SIMILAR TO METHOD B THE MAIN DIFFERENCE IS THAT THE

LIFETIME EXCESSEXCES CANCER RISK FOR CARCINOGENIC CONTAMINANTSCONTAMINANT IS SET AT 10I

FOR BOTH INDIVIDUAL CONTAMINANTSCONTAMINANT AND THE TOTAL RISK CAUSED BY ALL

SUBSTANCESSUBSTANCE ON SITE THISTHI METHOD IS USED WHEN CLEANUP LEVELSLEVEL ESTABLISHED

UNDER METHOD OR ARE TECHNICALLY IMPOSSIBLE TO ACHIEVE ARE LOWER THAN

AREA BACKGROUND CONCENTRATIONSCONCENTRATION OR MAY RESULT IN MORE HARM TO THE

ENVIRONMENT THAN BENEFITS USE OF THISTHI METHOD REQUIRESREQUIRE PROOF TO WDOE
THAT THE METHOD CLEANUP LEVELSLEVEL WILL PROTECT HUMAN HEALTH AND THE

ENVIRONMENT

1022 HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT

THE WASHINGTON HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT 70105 REVISED

CODE OF WASHINGTON IS THE STATE EQUIVALENT OF RCRA THE REGULATIONSREGULATION

THAT IMPLEMENT THE HAZARDOUSHAZARDOU WASTE MANAGEMENT ACT ARE KNOWN AS THE

DANGEROUSDANGEROU WASTE REGULATIONSREGULATION CHAPTER 173303 WAC REGULATIONSREGULATION

GOVERNING DANGEROUSDANGEROU WASTE MANAGEMENT IN THE STATE OF WASHINGTON

PROVIDE BOTH ACTION AND CHEMICALSPECIFIC ARARSARAR THAT MAY APPLY TO IRP

ACTIVITIESACTIVITIE AT THE STATION

10221 WASTE
IDENTIFICATION

WASTE MATERIALSMATERIAL GENERATED AT THE SITE EG DRILL CUTTINGSCUTTING PURGE WATER

DECONTAMINATION WATER ARE REGULATED AS DANGEROUSDANGEROU WASTE IF THEY MEET THE

STATE DEFINITION PROVIDED IN WAC 173303

10222 WASTE GENERATION AND TRANSPORT

RI ACTIVITIESACTIVITIE OR REMEDIAL ALTERNATIVESALTERNATIVE INVOLVING THE GENERATION OR TRANSPORT

OF DANGEROUSDANGEROU WASTE TRIGGER DANGEROUSDANGEROU WASTE GENERATOR REQUIREMENTSREQUIREMENT

PROVIDED IN WAC 173303 WHEN DANGEROUSDANGEROU WASTE IS SHIPPED OFF SITE IN

REGULATED AMOUNTSAMOUNT THE APPLICABLE MANIFESTING AND TRANSPORT PROCEDURESPROCEDURE

MUST BE FOLLOWED
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103 PROJECT SCREENING GOALSGOAL PSGSPSG

NUMERIC PSGSPSG WERE DEVELOPED DURING THE PHASE RI FOR CONSTITUENTSCONSTITUENT THAT

WERE DETECTED IN SOIL AND GROUNDWATER SAMPLES THE PSGSPSG WERE DERIVED

FROM ARARSARAR AND ARE USED TO EVALUATE COMPLIANCE OF DETECTED CONSTITUENT

CONCENTRATIONSCONCENTRATION WITH APPLICABLE REGULATORY CRITERIA THE PSGSPSG WERE ALSO

USED TO SCREEN DETECTED CONSTITUENTSCONSTITUENT FOR INCLUSION IN THE BASELINE RISK

ASSESSMENT CONDUCTED AS PART OF THE PHASE RI

SOIL PSGSPSG WERE DERIVED ACCORDING TO THE FOLLOWING CRITERIA

THE MTCA METHOD TABLE VALUE RESIDENTIAL SOIL CLEANUP LEVEL WAC
173340740 WAS USED AS THE INITIAL PSG

IF THERE WAS NO MTCA METHOD TABLE VALUE AVAILABLE THE MTCA
METHOD FORMULA VALUE WAC 17334074013 WDOE 1994A WAS

USED AS THE INITIAL PSG CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT

THE REGIONAL NATURAL BACKGROUND CONCENTRATION WAS USED IF THERE WAS

NO MTCA METHOD OR METHOD VALUE AVAILABLE OR IF THE MTCA
METHOD OR METHOD VALUE WAS LESSLES THAN THE NATURAL BACKGROUND

CONCENTRATION

IF THERE WAS NO MTCA METHOD MTCA METHOD OR NATURAL

BACKGROUND CONCENTRATION VALUE AVAILABLE THE SITESPECIFIC BACKGROUND

CONCENTRATION 95 PERCENT UPPER CONFIDENCE LIMIT MEAN

CONCENTRATION TABLE 33 WAS USED

GROUNDWATER PSGSPSG WERE DERIVED ACCORDING TO THE FOLLOWING CRITERIA

THE MTCA METHOD TABLE VALUE GROUNDWATER CLEANUP LEVEL WAC

173340720 OR THE FEDERAL SAFE DRINKING WATER ACT PRIMARY MCL

OR SECONDARY MAXIMUM CONTAMINANT LEVEL SMCL 40 CFR 141I116

141 6063 AND 1433 WAS USED WHICHEVER WAS MORE STRINGENT

IF THERE WAS NO MTCA METHOD TABLE VALUE OR MCLSMCL
AVAILABLE THE MTCA METHOD FORMULA VALUE WAC 173340720
WDOF 1994A WAS USED CANCER OR NONCANCER VALUE WHICHEVER WAS

MORE STRINGENT
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IF THERE WAS NO MTCA METHOD MCLSMCL OR MTCA METHOD

VALUE AVAILABLE THE SITESPECIFIC BACKGROUND CONCENTRATION 95 PERCENT

UCL MEAN CONCENTRATION TABLE 34 WAS USED DATA ON REGIONAL

NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION IN GROUNDWATER WERE NOT

AVAILABLE

THE PSGSPSG DEVELOPED FOR CONSTITUENTSCONSTITUENT DETECTED IN SOIL AND GROUNDWATER AT

THE SEATTLE ANGSANG AND THE NUMERIC ARARSARAR FROM WHICH THEY WERE DERIVED

ARE SUMMARIZED ON TABLESTABLE 101 AND 102
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TABLE 10INUINERICARARSNUINERICARAR AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN SOIL143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT

MTCAMETHOLA1 TABLE VALUERESIDENTIAL SOIL

MTCAMETH4A TABLE VALUEINDUSTRIAL SOIL

M1CAMETHODFL CANCER FORMULAVALUE

MTCAMEIHO4B NONCANCERPORNUI1AVIU

REGLONALNATURAL BACKGROUNDCONCENTRATION

SITESPECIFIC BACKGROUNDCONCENTRATIONT PROJECTSG GOIORGANIC COMPOUNDSCOMPOUND MGKGBIS2ETHYLHEXYLPHTHA 714 1600 ND 714TPHGASOLINE 100 100 ND 100TPHDIESEL 200 200 ND 200TPHHEAVY OIL 200 200 ND 200TRICHLOROETHENE 05 05 909 ND 05RADIONUCLIDESRADIONUCLIDE PCIGCROSSCROS ALPHA 996 996GROSSGROS BETA 161 161RADIUM226 077 077RADIUM228 093 093METALSMETAL MGKGARSENIC 20 200 143 60 73 559 20CADMIUM 10 0164 80 077 NDCHROMIUM 100 500 4815 142 100COPPER 2960 3636 158 2960LEAD 250 1000 1683 182 250NICKEL 1600 3819 105 1600SELENIUM 400 166 400ZINC 24000 8506 301 24000

MGKG MILLIGRAMSMILLIGRAM PER

KILOGRAMPCIG PICOCURIESPICOCURIE PER GRAMMTCA MODEL TOXICSTOXIC CONTROL ACTSTANDARD NOT ESTABLISHEDVALUE NOT AVAILABLESITESPECIFIC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO

THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI BACKGROUND SAMPLESND CONSTITUENT NOT DETECTED IN RI BACKGROUND SAMPLESSOURCESSOURCE MTCA METHOD TABLE VALUESVALUE WAC 173340740 TABLE AND WAC 173340745 FABLE MTCA METHOD CLEANUP LEVELSLEVEL FOR SOILMTCA METHOD FORMULA VALUESVALUE MTCA CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE 1995REGIONAL NATURAL BACKGROUND CONCENTRATIONSCONCENTRATION NATURAL BACKGROUND SOIL METALSMETAL CONCENTRATIONSCONCENTRATION IN WASHINGTON STATE OCTOBER 1994WASHINGTON STATE DEPARTMENT OF ECOLOGY PUBLICATION 94115 TABLE 17 PUGET SOUND VALUES
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TABLE 102NUMERIC AR4RSAR4R AND PROJECT SCREENING GOALSGOAL FOR CONSTITUENTSCONSTITUENT DETECTED IN GROUNDWATER143RD CC5Q SEATTLE ANGSANG SEATTLE WASHINGTON

CONSTITUENT

ISFLCAMETHODTABLE VALUE

FEDERALPTHNARY MCI

FEDERALSECONDARY MCL

FFCA METHODCANCER FORMULAVALUE

MFCA METHODNONCANCERFORMULA VALUE

SLTESPEDFLCBACKGROUNDCONCENTRATION5 PREFECT SCREENING

ORGANIC COMPOUNDSCOMPOUND PGIACETONE 800 ND 800BENZENE 151 ND11DICHIOROETHANE 800 0513 80012DICHLOROETHANE 0481 NDCIAI 2DICHLOROETHENE 70 80

ND 70ILTHYIBENZENE 30 700 800 ND 30TETRACHLOROETHENE 0858 80 733FOLUENE 40 10X 1600 104 401LITNCHLOROETHANE 200 200 7200 263 200INCHIOROETHENE 398 NI135TRIMETHYLBENZENE 0507 0507XYLENESXYLENE 20 10000 16000 ND 20RADIONUCLLDEA GROSSAIPHA I5PCLI I5PCIL 2O9PCIL L5PCII

GROSSGROS BETA MREMYR MREINYR 113 PCII 113 PCIIRADIUM226 PCII 0236 PCII SPCILRADIUM226AND228 5PCIL 5PCIL 0494PCIL 5PCILRADIUM228 PCII 0258 PCII PCIIMETALSMETAL PGIARSENIC 50 005 48 NDCOPPER 1000 592 806 1000NICKEL 100 320 966 100

ZINC 5000 4800 51 5000

PGI MICROGRAMSMICROGRAM PER LITER

PCII PICOCURIESPICOCURIE PER LITERMREMYR MILLIREM PER YEARSTANDARD NOT ESTABLISHEDMTCA MODEL TOXLCSTOXLC CONTROL ACT

MCL MAXIMUM CONTAMINANT LEVEL ENFORCEABLE LEVEL FOR DRINKING WATER

NI CONSTITUENT NOT DETECTED IN RI BACKGROUND SAMPLES

THE SITESPECIFIC BACKGROUND CONCENTRATION FOR GROSSGROS BETA RADIATION WAS CHOSEN AS

THE PROJECT SCREENING GOAL RATHER THAN THE MTCA METHODTABLE VALUE BECAUSE LABORATORY RESULTSRESULT WERE REPORTED AS

CONCENTRATIONSCONCENTRATION NOT DOSAGES THE MICA METHOD TABLE VALUE IS GIVEN AS

DOSAGE

AND IS THUSTHU NOT AS

EASILY COMPARED WITH SAMPLE RESULTSMTCA METHOD TABLESTABLE FOR GROUNDWATER REPORT COMBINED RADLUM226 AND RADLUM228 CLEANUP LEVEL OF PICL THECLEANUP LEVEL FOR RADIUMFL6 ALONE IS PLCI THEREFORE THE CLEANUP LEVEL FOR RADIUM228 ALONE IS APPROXIMATED AT

PLCISITESPECIFLC BACKGROUND CONCENTRATION CORRESPONDSCORRESPOND TO THE 95 UPPER CONFIDENCE LIMIT UCL MEAN CONCENTRATION IN RI

BACKGROUND SAMPLESSOURCESSOURCE MTCA METHOD TABLE VALUESVALUE WAC 173340720 MTCA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATERMICA METHOD FORMULA VALUESVALUE MICA CLEANUP LEVELSLEVEL AND RISK CALCULATIONSCALCULATION CLARC II UPDATE 1995LRIMARY AND SECONDARY MCLSMCL 40

CODE OF FEDERAL REGULATIONSREGULATION 14111161416063 AND 1433
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SECTION 110

CONTAMINANT FATE AND TRANSPORT

DATA COLLECTED DURING THE PHASE II RI REGARDING SITE PHYSICAL

CHARACTERISTICSCHARACTERISTIC AND CONTAMINANT SOURCE CHARACTERISTICSCHARACTERISTIC WILL BE COMBINED IN

THE ANALYSISANALYSI OF CONTAMINANT FATE AND TRANSPORT

THE FOLLOWING ITEMSITEM WILL BE ADDRESSED AS PART OF THE FATE AND TRANSPORT

EVALUATION IN THE PHASE II RIFSRIF REPORT

CONTAMINANT MOBILITY AND POTENTIAL ROUTESROUTE OF MIGRATION

CONTAMINANT PERSISTENCE

LOCATION AND CHARACTERISTICSCHARACTERISTIC OF POTENTIAL RECEPTORSRECEPTOR AND

POTENTIAL EXPOSURE PATHWAYS

STUDIESSTUDIE PUBLISHED IN SCIENTIFIC LITERATURE WILL BE USED TO EVALUATE

CONTAMINANT PERSISTENCE ARID POTENTIAL FOR MIGRATION SITESPECIFIC SOIL AND

GROUNDWATER DATA WILL BE USED WHERE POSSIBLE TO EVALUATE THE

APPLICABILITY OF THE RESULTSRESULT OF PUBLISHED STUDIESSTUDIE TO ENVIRONMENTAL

CONDITIONSCONDITION AT THE SEATTLE ANGS
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SECTION 120

BASELINE RISK ASSESSMENT

THE STATE OF WASHINGTON HAS DEVELOPED HUMAN HEALTH RISK ASSESSMENT

PROCEDURESPROCEDURE TO BE USED IN ESTABLISHING SITESPECIFIC CLEANUP LEVELSLEVEL FOR

CONTAMINANTSCONTAMINANT WAC 173340708 THISTHI SECTION PROVIDESPROVIDE SUMMARY OF THE

RISK ASSESSMENT PROCEDURESPROCEDURE THAT WILL FORM THE BASISBASI OF THE RI BASELINE RISK

ASSESSMENT

121 PURPOSE OF THE BASELINE RISK ASSESSMENT

BASELINE RISK ASSESSMENT PROVIDESPROVIDE AN EVALUATION OF THE POTENTIAL THREAT

TO HUMAN HEALTH AND THE ENVIRONMENT POSED BY SITE IN THE ABSENCE OF

ANY RA THE ASSESSMENT PROVIDESPROVIDE THE BASISBASI FOR DETERMINING WHETHER OR

NOT RAS ARE NECESSARY AND THE JUSTIFICATION FOR PERFORMING RAS

SCREENINGLEVEL BASELINE RISK ASSESSMENT WILL BE CONDUCTED FOR THE

SEATTLE ANGSANG DURING THE PHASE II RI THE SCOPE OF THE SCREENINGLEVEL

BASELINE RISK ASSESSMENT IS DETAILED IN THE SUBSECTIONSSUBSECTION THAT FOLLOW

122 IDENTIFICATION OF CONTAMINANTSCONTAMINANT OF CONCERN

COCSCOC WILL BE IDENTIFIED AT EACH IRP SITE IN ORDER TO FOCUSFOCU SUBSEQUENT

EFFORTSEFFORT IN THE RISK ASSESSMENT PROCESS COCSCOC MAY BE SELECTED FOR ANY OF

THE FOLLOWING REASONSREASON NONCOMPLIANCE WITH ARARSARAR INTRINSIC
TOXICOLOGICAL

PROPERTIESPROPERTIE PRESENCE AT CONCENTRATIONSCONCENTRATION EXCEEDING AREA BACKGROUND

CONCENTRATIONSCONCENTRATION ANDOR THE POTENTIAL OF THE CHEMICAL TO MIGRATE INTO

CRITICAL EXPOSURE PATHWAYSPATHWAY EG DRINKING WATER IN THE EVENT THAT

MULTIPLE CONTAMINANTSCONTAMINANT ARE FOUND TO BE PRESENT AT THE STATION SUBSET OF

CONTAMINANTSCONTAMINANT OR AN INDICATOR CONTAMINANT MAY BE SELECTED AS THE COCSCOC
FOR THE PURPOSESPURPOSE OF THE RISK ASSESSMENT THE SUBSET WOULD INCLUDE THOSE

CONTAMINANTSCONTAMINANT THAT POSE THE GREATEST POTENTIAL RISK BASED ON CONCENTRATION

ANDOR QUANTITY RELATIVE TO ARARSARAR AND AREA BACKGROUND TOXICITY

DETECTION FREQUENCY MOBILITY AND PERSISTENCE
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123 TOXICITY ASSESSMENT

THE
TOXICITY ASSESSMENT INCLUDESINCLUDE COLLECTION OF AVAILABLE DATA REGARDING THE

POTENTIAL FOR COCSCOC TO CAUSE ADVERSE EFFECTSEFFECT IN EXPOSED INDIVIDUALS THISTHI

INFORMATION IS USED IN CONJUNCTION WITH TOTAL EXPOSURE ESTIMATESESTIMATE TO

DETERMINE THE RELATIONSHIP BETWEEN THE EXTENT OF EXPOSURE TO COC AND

THE INCREASED LIKELTHOBD ANDOR SEVERITY OF ADVERSE EFFECTSEFFECT IN THE EXPOSED

INDIVIDUAL THE TOXICITY ASSESSMENT WILL
RELY ON EXISTING TOXICITY

INFORMATION PUBLISHED IN THE SCIENTIFIC LITERATURE AND WILL NOT INCLUDE THE

DEVELOPMENT OF NEW DATA ON TOXICITY OR DOSERESPONSE RELATIONSHIPS THE

WDOE PUBLISHESPUBLISHE AN ANNUAL UPDATE OF
TOXICOLOGICAL

DATA TO BE USED IN

CALCULATING CLEANUP LEVELSLEVEL UNDER MTCA THE MOST RECENT ANNUAL UPDATE
FROM WDOE AND THE USEPA INTEGRATED RISK INFORMATION SYSTEM DATABASE

WILL BE USED IN PERFORMING THE TOXICITY ASSESSMENT

124 EXPOSURE ASSESSMENT AND RISK CHARACTERIZATION

THE FINAL COMPONENT OF THE RISK ASSESSMENT PROCESSPROCES IS AN EXPOSURE

ASSESSMENT AND CHARACTERIZATION OF THE POTENTIAL RISKSRISK OF ADVERSE HEALTH OR

ENVIRONMENTAL EFFECTSEFFECT FROM THE COCSCOC IDENTIFIED AT THE SITE THISTHI

COMPONENT OF THE SCREENINGLEVEL BASELINE RISK ASSESSMENT WILL BE

ADDRESSED BY

IDENTIFYING POTENTIAL RECEPTORSRECEPTOR THAT MAY BE AT RISK

IDENTIFYING EXPOSURE PATHWAYSPATHWAY IE DETERMINING HOW COCSCOC MAY

MIGRATE FROM SOURCE TO AN EXISTING OR POTENTIAL POINT OF HUMAN

CONTACT

QUANTIFYING POTENTIAL EXPOSURE IE ESTIMATING MAGNITUDE FREQUENCY

AND DURATION OF THE EXPOSURE AND

QUANTIFYING POTENTIAL HEALTH RISKSRISK RELATED TO THE EXPOSURE

MTCA SPECIFIESSPECIFIE THAT SITESPECIFIC CLEANUP LEVELSLEVEL SHALL BE BASED ON

ESTIMATESESTIMATE OF CURRENT AND FUTURE RESOURCE USESUSE AND REASONABLE MAXIMUM

EXPOSURESEXPOSURE EXPECTED TO OCCUR UNDER BOTH CURRENT AND POTENTIAL SITE USE

CONDITIONS BECAUSE INDIVIDUALSINDIVIDUAL MAY BE EXPOSED TO CONTAMINANTSCONTAMINANT THROUGH

MORE THAN ONE EXPOSURE PATHWAY THE REASONABLE MAXIMUM EXPOSURE WILL

TAKE INTO ACCOUNT THE TOTAL EXPOSURE THROUGH ALL OF THE POTENTIAL EXPOSURE

PATHWAYS
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IF THE RESULTSRESULT OF THE RISK CHARACTERIZATION INDICATE THAT THE STATION POSESPOSE
LITTLE OR NO THREAT TO HUMAN HEALTH OR THE ENVIRONMENT THE FS MAY BE

SCALED BACK APPROPRIATELY OR ELIMINATED ALTOGETHER IN THISTHI CASE THE

RESULTSRESULT OF THE PHASE AND II RI ANALYTICAL TESTING AND THE PHASE II

SCREENINGLEVEL BASELINE RISK ASSESSMENT WOULD SERVE AS THE PRIMARY

MEANSMEAN OF DOCUMENTING NO FURTHER ACTION RECOMMENDATION
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SECTION 130

FEASIBILITY STUDY

THISTHI SECTION DESCRIBESDESCRIBE THE BASIC SCOPE OF THE FS PLANNED FOR THE SEATTLE

ANGS THE DEVELOPMENT AND
SITESPECIFIC CONTENT OF THE FS WILL BE BASED

ON THE FINDINGSFINDING OF THE RI THE FS SCOPE OUTLINED BELOW FOLLOWSFOLLOW GUIDANCE

CONTAINED IN THE USEPA DOCUMENT INTERIM FINAL GUIDANCE
FOR CONDUCTING

REMEDIAL INVESTIGATIONSINVESTIGATION AND FEASIBILITY STUDIESSTUDIE UNDER CERCLA USEPA
1988

131 PURPOSE AND ORGANIZATION

THE PURPOSE OF THE FS IS TO DEVELOP AND SCREEN REMEDIAL ALTERNATIVESALTERNATIVE FOR

ADDRESSING CONTAMINATED MEDIA IDENTIFIED DURING THE RI FOCUSED FS

APPROACH MAY BE APPLIED IF SITE CONDITIONSCONDITION ARE FAVORABLE USEPA

GUIDANCE ENTITLED PRESUMPTIVE REMEDIESREMEDIE POLICY AND PROCEDURESPROCEDURE USEPA
1993 OUTLINESOUTLINE THE ELEMENTSELEMENT OF FOCUSED FS

132 DEVELOPMENT OF REMEDIAL ALTERNATIVESALTERNATIVE

THE PRIMARY OBJECTIVE OF THISTHI PHASE OF THE FS IS TO DEVELOP AN APPROPRIATE

RANGE OF REMEDIAL ALTERNATIVESALTERNATIVE THAT WILL BE SCREENED FOR LATER EVALUATION

DURING THE DETAILED AND COMPARATIVE ANALYSISANALYSI PHASE OF THE FS POTENTIALLY

APPLICABLE TREATMENT TECHNOLOGIESTECHNOLOGIE AND PROCESSPROCES OPTIONSOPTION FOR SITE REMEDIATION

WILL BE IDENTIFIED FOR BOTH SOIL AND GROUNDWATER POTENTIAL REMEDIATION

TECHNOLOGIESTECHNOLOGIE WILL BE GATHERED FROM USEPA DOCUMENTSDOCUMENT VARIOUSVARIOU RESEARCH

DOCUMENTSDOCUMENT AND PRIVATE INDUSTRY DOCUMENTS ALSO EXPERTSEXPERT IN VARIOUSVARIOU

FIELDSFIELD OF REMEDIATION TECHNOLOGY FROM BOTH GOVERNMENT AND THE PRIVATE

SECTOR WILL BE CONSULTED AS NECESSARY CONCERNING THE APPROPRIATENESSAPPROPRIATENES OF

TECHNOLOGY FOR THE SITE
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133 PRELIMINARY SCREENING OF ALTERNATIVESALTERNATIVE

THE SCREENING CRITERIA THAT WILL BE USED TO ASSESSASSES THE REMEDIAL ALTERNATIVESALTERNATIVE

ARE EFFECTIVENESSEFFECTIVENES IMPLEMENTABIITY AND COST THE ALTERNATIVESALTERNATIVE WILL BE

SCREENED IN TWOSTEP PROCESS THE FIRST STEP WILL ASSESSASSES THE APPLICABILITY

OF PARTICULAR REMEDIAL APPROACH OR REMEDIATION TECHNOLOGY TO SITE

CONDITIONS EACH ALTERNATIVE WILL BE EVALUATED BASED ON THE PROPERTIESPROPERTIE OF

CONTAMINANTSCONTAMINANT PRESENT AT THE SITE AND THE SITE GEOLOGIC AND HYDROGEOLOGIC

CONDITIONS THOSE REMEDIAL ALTERNATIVESALTERNATIVE DETERMINED NOT TO BE APPLICABLE

WILL BE ELIMINATED FROM FURTHER CONSIDERATION THE SECOND STEP OF THE

SCREENING PROCESSPROCES WILL COMPARE THE POTENTIALLY APPLICABLE REMEDIAL

ALTERNATIVESALTERNATIVE IN TERMSTERM OF THEIR RELATIVE EFFECTIVENESSEFFECTIVENES IMPLEMENTABIITY

CAPITAL COSTSCOST AND OPERATION AND MAINTENANCE COSTS EACH OF THE

POTENTIALLY APPLICABLE REMEDIAL ALTERNATIVESALTERNATIVE WILL BE RANKED RELATIVE TO THE

OTHERSOTHER USING THESE CRITERIA

THE CRITERION OF EFFECTIVENESSEFFECTIVENES ADDRESSESADDRESSE THE TECHNICAL ABILITY OF THE

REMEDIAL APPROACH OR REMEDIATION TECHNOLOGY TO ACHIEVE THE REMEDIAL

ACTION OBJECTIVES THE CRITERION OF IMPLEMENTABIITY ADDRESSESADDRESSE THE ABILITY

OF THE REMEDIAL ALTERNATIVE TO BE IMPLEMENTED BASED ON FACTORSFACTOR SUCH AS

INSTITUTIONAL CONSTRAINTSCONSTRAINT SITE CONDITIONSCONDITION TYPESTYPE OF CONTAMINANTSCONTAMINANT TO BE

TREATED AVAILABLE PROCESSPROCES OPTIONSOPTION AND THE DEGREE OF DIFFICULTY IN

DESIGNING VIABLE TREATMENT PROCESSPROCES FOR THE SITE CAPITAL AND OPERATION

AND MAINTENANCE COSTSCOST FOR EACH REMEDIAL ALTERNATIVE WILL BE CLASSIFIED AS

LOW MODERATE OR HIGH

134 DETAILED ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

DETAILED ANALYSISANALYSI OF REMEDIAL ALTERNATIVESALTERNATIVE WILL FOLLOW THE DEVELOPMENT
AND SCREENING OF ALTERNATIVESALTERNATIVE AND WILL PRECEDE THE ACTUAL SELECTION OF

REMEDY THE NATIONAL OIL AND HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE POLLUTION

CONTINGENCY PLAN 40 CFR 300430 III SETSSET FORTH NINE CRITERIA TO BE USED

FOR DETAILED ANALYSISANALYSI OF THE ALTERNATIVESALTERNATIVE RETAINED AFTER THE SCREENING PORTION

OF THE FS THE NINE CRITERIA THAT WILL BE USED FOR THE DETAILED ANALYSISANALYSI ARE

AS FOLLOWSFOLLOW

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

COMPLIANCE WITH ARARSARAR IE STANDARDSSTANDARD CRITERIA OR LIMITSLIMIT

PROMULGATED UNDER FEDERAL OR STATE LAW
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LONGTERM EFFECTIVENESSEFFECTIVENES AND PERMANENCE

REDUCTION OF TOXICITY MOBILITY OR VOLUME THROUGH TREATMENT

SHORTTERM EFFECTIVENESSEFFECTIVENES

IMPLEMENTABILITY

COST

STATE ACCEPTANCE AND

COMMUNITY ACCEPTANCE

135 COMPARATIVE ANALYSISANALYSI OF ALTERNATIVESALTERNATIVE

ONCE THE REMEDIAL ALTERNATIVESALTERNATIVE HAVE BEEN DESCRIBED AND INDIVIDUALLY

ASSESSED AGAINST THE EVALUATION CRITERIA COMPARATIVE ANALYSISANALYSI WILL BE

CONDUCTED TO ASSESSASSES THE RELATIVE PERFORMANCE OF EACH ALTERNATIVE IN RELATION

TO EACH SPECIFIC CRITERION THISTHI IS IN CONTRAST TO THE PRECEDING ANALYSISANALYSI IN

WHICH EACH ALTERNATIVE IS ANALYZED INDEPENDENTLY WITHOUT CONSIDERATION

OF THE OTHER ALTERNATIVES THE PURPOSE OF THE COMPARATIVE ANALYSISANALYSI IS TO

DETERMINE THE ADVANTAGESADVANTAGE AND DISADVANTAGESDISADVANTAGE OF EACH ALTERNATIVE RELATIVE

TO ONE ANOTHER SO THAT THE KEY TRADEOFFSTRADEOFF THAT MUST BE BALANCED ARE

IDENTIFIED OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT AND

COMPLIANCE WITH ARARSARAR WILL GENERALLY SERVE AS THRESHOLD DETERMINATIONSDETERMINATION

IN THAT THEY MUST BE MET BY ANY ALTERNATIVE IN ORDER FOR IT TO BE ELIGIBLE
FOR

SELECTION AS THE FINAL REMEDY

136 REPORT AND RECOMMENDATIONSRECOMMENDATION

AN FS REPORT WILL BE PREPARED TO DOCUMENT THE DEVELOPMENT AND ANALYSISANALYSI

OF REMEDIAL ALTERNATIVES IT WILL INCLUDE BACKGROUND INFORMATION ABOUT THE

SITE BASED ON THE RI REPORT THE REMEDIAL ACTION OBJECTIVESOBJECTIVE FOR SOIL ANDOR

GROUNDWATER THE ESTIMATED VOLUME OR AREA OF SOIL AND OR GROUNDWATER TO

WHICH REMEDIAL ALTERNATIVESALTERNATIVE WILL BE APPLIED AND DESCRIPTIONSDESCRIPTION OF THE

REMEDIAL ALTERNATIVE DEVELOPMENT SCREENING AND ANALYSISANALYSI PROCEDURESPROCEDURE AND

RESULTS THE FS REPORT WILL ALSO PRESENT THE PREFERRED CLEANUP REMEDY AND

PROVIDE RECOMMENDATIONSRECOMMENDATION FOR IMPLEMENTING THE REMEDY
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SECTION 140

REMEDIAL TNVESTIGATION REPORT

141 PURPOSE

THE PURPOSE OF THE RI REPORT IS TO PRESENT SUMMARY AND INTERPRETATION OF

THE INVESTIGATIVE WORK PERFORMED DURING THE RI

142 FORMAT

THE RI PORTION OF THE PHASE II RIFSRIF REPORT WILL BE PREPARED IN ACCORDANCE

WITH ANGCEVR GUIDELINES THE OUTLINE AND FORMAT OF THE REPORT WILL BE

CONSISTENT WITH THE OUTLINE AND FORMAT OF THE PHASE RI REPORT THE

OUTLINE OF THE PHASE RI REPORT ERM 1998 IS PRESENTED BELOW

TABLE OF CONTENTSCONTENT
LIST OF TABLESTABLE
LIST OF FIGURESFIGURE
LIST OF ACRONYMSACRONYM

EXECUTIVE SUMMARY

SECTION 10

INTRODUCTION
11 REPORT ORGANIZATION

12 SITE BACKGROUND INFORMATION

13 INSTALLATION RESTORATION PROGRAM INFORMATION

131 PRELIMINARY ASSESSMENT

132 SITE INSPECTION

133 SITE INVESTIGATION

134 REMEDIAL INVESTIGATION

135 FEASIBILITY STUDY

136 ENGINEERING EVALUATIONCOST ANALYSISANALYSI

137 PRESUMPTIVE REMEDY ENGINEERING EVALUATION

COST ANALYSISANALYSI

138 REMEDIAL DESIGN
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139 REMEDIAL ACTION

1310 IMMEDIATE ACTION ALTERNATIVESALTERNATIVE

SECTION 20

SITH BACKGROUND INFORMATION
21 FACILITY DESCRIPTION

211 STATION HISTORY

212 ADJACENT LAND USE

213 IRP SITE BURIAL SITE DESCRIPTION

22 WASTE DISPOSAL HISTORY

221 WASTESWASTE GENERATED BY STATION OPERATIONSOPERATION

222 DISPOSAL PRACTICESPRACTICE AT THE STATION

223 PAST ENVIRONMENTAL INCIDENTSINCIDENT AND PROBLEMSPROBLEM

23 REGULATORY RECORDSRECORD REVIEW

24 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

241 PRELIMINARY ASSESSMENT

242 PRELIMINARY ASSESSMENTSITE INSPECTION

2421 SCOPE OF WORK

2422 GEOPHYSICAL INVESTIGATION

2423 SOIL VAPOR SURVEY

2424 SOIL BORINGSBORING
2425 MONITORING WELLSWELL

2426 GEOLOGIC AND HYDROLOGIC CONDITIONSCONDITION

2427 RESULTSRESULT OF CHEMICAL ANALYSESANALYSE
2428 CONCLUSIONSCONCLUSION AND RECOMMENDATIONSRECOMMENDATION OF THE

PASI REPORT

25 REVIEW OF PASI TRACE METAL DATA

251 SOIL DATA

252 GROUNDWATER DATA

SECTION 30

ENVIRONMENTAL SELLING

31 TOPOGRAPHY

32 METEOROLOGY

33 GEOLOGY

34 SOILSSOIL

35 SURFACE WATER HYDROLOGY

36 HYDROGEOLOGY

361 REGIONAL HYDROGEOLOGY
362 LOCAL HYDROGEOLOGY

37 CRITICAL HABITATSHABITAT AND ENDANGERED OR THREATENED SPECIESSPECIE
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SECTION 40

FIELD PROGRAM
41 SUMMARY
42 DEVIATIONSDEVIATION FROM THE WORKPLAN

43 FIELD SCREENING ACTIVITIESACTIVITIE

431 ORGANIC VAPOR SCREENING

432 PETROLEUM HYDROCARBON SCREENING

44 CONFIRMATION ACTIVITIESACTIVITIE

441 GEOPROBEHYDROPUNCH GROUNDWATER SAMPLING

442 SURFACE SOIL SAMPLING

443 STORM SEWER CATCH BASIN SAMPLING

444 SUBSURFACE SOIL SAMPLING

445 MONITORING WELL INSTALLATION

446 AQUIFER TESTING

447 MONITORING WELL GROUNDWATER SAMPLING

448 ANALYTICAL METHODSMETHOD
4481 SURFACE SOIL SAMPLING

4482 STORM SEWER CATCH BASIN SAMPLESSAMPLE

4483 SUBSURFACE SOIL SAMPLESSAMPLE

4484 GROUNDWATER SAMPLESSAMPLE
449 FIELD QUALITY ASSURANCEQUALITY CONTROL

4491 FIELD DOCUMENTATION

4492 EQUIPMENT DECONTAMINATION

4493 FIELD QAQC SAMPLESSAMPLE
4494 SOIL SAMPLE PRESERVATION

4495 GROUNDWATER SAMPLE PRESERVATION

45 ANALYTICAL DATA REVIEW AND VALIDATION

46 LOCATION AND ELEVATION SURVEY
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SECTION 150

FEASIBILITY STUDY REPORT

151 PURPOSE

THE PURPOSE OF THE FS REPORT IS TO DESCRIBE THE DEVELOPMENT SCREENING

AND DETAILED ANALYSISANALYSI OF REMEDIAL ALTERNATIVESALTERNATIVE FOR CONTAMINATED MEDIA

IDENTIFIED AT THE SEATTLE ANGS

152 FORMAT

THE FS PORTION OF THE PHASE II RIFSRIF REPORT WILL BE PREPARED IN ACCORDANCE

WITH THE SUGGESTED ANGCEVR REPORT OUTLINE SAMPLE OUTLINE FOR THE

FS REPORT IS PRESENTED BELOW
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SECTION 60
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SECTION 160

PROJECT SCHEDULE AND DELIVERABLESDELIVERABLE

FIGURE 161 PRESENTSPRESENT THE CURRENT PROJECT TIMELINE SCHEDULE FOR THE SEATTLE

ANGSANG PHASE II RIFS FIELD WORK IS EXPECTED TO START ONE WEEK AFTER

SUBMITTAL OF THE FINAL PHASE II RIFSRIF WORK PLAN THE PROJECT WILL BE

COMPLETED UPON SUBMITTAL OF THE FINAL PHASE II RIFSRIF REPORT DUE TO THE

INTERDEPENDENCY OF MANY OF THE PROJECT TASKSTASK THISTHI SCHEDULE MAY BE

ADJUSTED IN THE FUTURE BASED ON THE ACTUAL DURATION AND COMPLETION DATESDATE

OF INDIVIDUAL TASKS
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EMERGENCY REFERENCESREFERENCE

KEY TELEPHONE NUMBERSNUMBER

AMBULANCE 911

POLICE 911

FIRE 911

HOSPITAL 911

NATIONAL RESPONSE CENTER 18004248802

POISON CONTROL CENTER 18006829211

TOXLINE 13014961131

CHEMTREC 18004249300

ERM WALNUT CREEK OFFICE 15109460455

ERM BELLE VUE OFFICE 14254628591

BASE SAFETY MANAGER SMS DAN BREWER

12067645608

NEAREST HOSPITAL

HARBORVIEW MEDICAL CENTER 12062233074

325 NINTH AVENUE

SEATTLE WASHINGTON

DIRECTIONSDIRECTION TO HOSPITAL SEE FIGURE AI

EXIT THE SEATTLE ANGSANG THROUGH THE MAIN ENTRANCE TURN RIGHT NORTH ONTO

LIISLII AVIIU 111 ONE BLOCK TURN LEFT WEST ONTO WARSAW STREET IN ONE

BLOCK TURN NORTH ONTO CORSON AVENUE AND FOLLOW SIGNED LANESLANE TO

AI
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INTERSTATE 5 ENTER INTERSTATE NORTHBOUND EXIT INTERSTATE AT THE JAMESJAME
STREET EXIT EXIT 164 AND EXIT THE COLLECTORDISTRIBUTO ON THE JAMESJAME STREET

OFFRAMP TURN RIGHT EAST ON JAMESJAME STREET FOLLOW BLOCKSBLOCK TO 9TH AVENUE

TURN RIGHT ON TO 9TH AVENUE HARBORVIEW HOSPITAL IS ON THE RIGHT

ERM REPRESENTATIVESREPRESENTATIVE

PROJECT MANAGER ROBERT LEET

SITE MANAGER DON WYLL

SITE HEALTH AND SAFETY OFFICER DON WYLL

DIRECTOR HEALTH AND SAFETY STEVEN MEYERSMEYER CSP CIH
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EMERGENCY RESPONSE PLAN SWVIMARY

IN THE EVENT OF HEALTH OR SAFETY EMERGENCY AT THE SITE APPROPRIATE

EMERGENCY MEASURESMEASURE WILL IMMEDIATELY BE TAKEN TO ASSIST THOSE WHO HAVE

BEEN INJURED OR EXPOSED AND TO PROTECT OTHERSOTHER FROM HAZARDS THE SITE

SAFETY AND HEALTH OFFICER WILL BE IMMEDIATELY NOTIFIED AND WILL RESPOND

ACCORDING TO THE SERIOUSNESSSERIOUSNES OF THE INJURY PERSONNEL TRAINED IN FIRST AID

WILL BE PRESENT DURING SITE ACTIVITIESACTIVITIE TO PROVIDE APPROPRIATE TREATMENT OF

INJURIESINJURIE OR ILLNESSESILLNESSE INCURRED DURING FIELD OPERATIONS THE ERM PROJECT

MANAGER AND SITE MANAGER SHALL BE IMMEDIATELY INFORMED OF ANY SERIOUSSERIOU

INJURIES

ADDITIONAL EMERGENCY RESPONSE AND ACCIDENT INVESTIGATION PROCEDURESPROCEDURE ARE

DETAILED IN SECTION 70 OF THISTHI SAFETY AND HEALTH PLAN

GENERAL EVACUATION PLAN

IN CASE OF FIRE EXPLOSION OR TOXIC VAPOR RELEASE SITE EVACUATION MAY BE

ORDERED BY THE SITE SAFETY AND HEALTH OFFICER THE FOLLOWING PROCEDURE

SHALL BE FOLLOWED IN THE EVENT OF AN EVACUATION

ANNOUNCE THE EVACUATION VIA RADIOHORN AND NOTIFY ANG PERSONNEL

AND OTHERSOTHER IN SITE BUILDINGSBUILDING THEN IMMEDIATELY CALL 911

EVALUATE THE IMMEDIATE SITUATION AND DOWNWIND DIRECTION ALL

PERSONNEL WILL EVACUATE IN THE UPWIND DIRECTION

ALL PERSONNEL WILL ASSEMBLE IN AN UPWIND AREA WHEN THE SITUATION

PERMITSPERMIT ARID HEAD COUNT WILL BE TAKEN BY THE SITE SAFETY AND HEALTH

OFFICER AND

AWAIT THE ARRIVAL OF LOCAL QUALIFIED EMERGENCY RESPONSE PERSONNEL

FIRST AID

QUALIFIED PERSONNEL ON SITE SHALL GIVE FIRST AID AND STABILIZE ANY WORKER

NEEDING ASSISTANCE PROFESSIONAL MEDICAL ASSISTANCE SHALL BE OBTAINED AT

A4
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THE EARLIEST POSSIBLE OPPORTUNITY IF ASSISTANCE BEYOND FIRST AID IS REQUIRED

CALL 911 ANDREQUEST EMERGENCY MEDICAL ASSISTANCE

FIRSTAID KIT AND EMERGENCY 16OUNCE EYEWASH STATION SHALL BE

MAINTAINED READILY ACCESSIBLE TO ALL WORKERS THE 16OUNCE EYEWASH

STATION SHOULD BE SUPPLEMENTED BY NEARBY 15MINUTE EYEWASH STATION

EMERGENCY FIRST AID FOR ORGANIC HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE IS OUTLINED IN

SECTION 74 OF THISTHI SAFETY AND HEALTH PLAN

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE THAT POSE POTENTIAL THREAT TO HUMAN

HEALTH OR THE ENVIRONMENT SHALL BE REPORTED TO THE APPROPRIATE AUTHORITIESAUTHORITIE

BY THE SITE SAFETY AND HEALTH OFFICER SMALL SPIFISSPIFI THAT DO NOT POSE THREAT

SHALL BE REPORTED TO THE SITE SAFETY AND HEALTH OFFICER AND WILL BE

ADDRESSED PER THE CHEMICAL MANUFACTURESMANUFACTURE RECOMMENDED PROCEDURES

IN THE UNLIKELY EVENT OF SIGNIFICANT RELEASE OF HAZARDOUSHAZARDOU MATERIAL DURING

FIELD WORK THE PROPER STATE AND LOCAL AUTHORITIESAUTHORITIE WILL BE IMMEDIATELY

NOTIFIED APPROPRIATE ACTIONSACTION WILL BE TAKEN TO PROTECT THE PUBLIC AND

CONTROL THE CONTINUED RELEASE OR MIGRATION OF THE HAZARDOUSHAZARDOU MATERIAL

EMERGENCY OPERATION SHUTDOWN PROCEDURESPROCEDURE

IN THE EVENT HAZARDOUSHAZARDOU SITUATION DEVELOPSDEVELOP ON SITE THE SITE SAFETY AND

HEALTH OFFICER MAY TEMPORARILY SUSPEND OPERATIONSOPERATION UNTIL THE SITUATION IS

CORRECTED OR CONTROLLED THE SITE SAFETY AND HEALTH OFFICER WILL HAVE THE

AUTHORITY TO RESTART OPERATIONSOPERATION WHEN THE SITUATION AS BEEN CORRECTED AND

SAFE WORKING CONDITIONSCONDITION HAVE BEEN RESTORED

A5
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DISCLAIMERSDISCLAIMER AND LIMITATIONSLIMITATION ON USE

ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT TIERM DEVELOPED THE FOLLOWING

SITEWIDE SAFETY AND HEALTH PLAN THE SSHP FOR USE BY ERM PERSONNEL

AND BY ERM SUBCONTRACTORSSUBCONTRACTOR INDIVIDUALLY AN ERM CONTRACTOR AND

COLLECTIVELY ERM CONTRACTORSCONTRACTOR IN CONNECTION WITH SOIL AND GROUNDWATER

INVESTIGATION MONITORING AND REMEDIATION ACTIVITIESACTIVITIE THE PROJECT BEING

PERFORMED BY ERM FOR THE AIR NATIONAL GUARD READINESSREADINES CENTER THE

CLIENT AT THE SEATTLE AIR NATIONAL GUARD STATION IN SEATTLE WASHINGTON

THE SITE ERM PERSONNEL MUST ADHERE TO THE
PRACTICESPRACTICE AND PROCEDURESPROCEDURE

SPECIFIED IN THE SSHP

EACH ERM CONTRACTOR MUST REVIEW THE SSHP AND AGREE TO ACCEPT AND

ABIDE BY THE SSHP SUBJECT TO ANY MODIFICATIONSMODIFICATION TO THE SSHP TO ADDRESSADDRES

THE ERM CONTRACTORSCONTRACTOR MORE STRINGENT PRACTICESPRACTICE AND PROCEDURESPROCEDURE AGREED

UPON IN WRITING BY ERM AND THE ERM CONTRACTOR THE ERM CONTRACTOR

SHALL INDICATE SUCH ACCEPTANCE BY EXECUTING COPY OF THISTHI NOTICE OF

DISCLAIMERSDISCLAIMER AND LIMITATIONSLIMITATION ON USE AS INDICATED BELOW AND RETURNING IT TO

ERMSERM PROJECT MANAGER FOR THE PROJECT PRIOR TO COMMENCING WORK AT THE

SITE HOWEVER IF ANY ERM CONTRACTOR COMMENCESCOMMENCE WORK AT THE SITE THE

ERM CONTRACTOR SHALL BE DEEMED TO HAVE ACCEPTED THE SSHP AND THE

TERMSTERM HEREOF AND THE FAILURE TO EXECUTE AND RETURN TO ERM COPY OF THISTHI

NOTICE SHALL NOT BE RELEVANT TO SUCH INTERPRETATION

IF CONTRACTOR OR PERSON OTHER THAN THE CLIENT ERM EMPLOYEESEMPLOYEE AND ERM
CONTRACTORSCONTRACTOR INDIVIDUALLY THIRD PARTY AND COLLECTIVELY THIRD PARTIESPARTIE

RECEIVESRECEIVE COPY OF THE SSHP SUCH THIRD PARTY SHOULD NOT ASSUME THAT THE

SSHP IS APPROPRIATE FOR THE ACTIVITIESACTIVITIE BEING CONDUCTED BY THE THIRD PARTY

NO THIRD PARTY HAS THE RIGHT TO RELY ON THE SSHP EACH

THIRD PARTY SHOULD ABIDE BY ITS OWN SSHP IN ACCORDANCE
W1TII ITS OWN PROFESSIONAL JUDGMENT AND ESTABLISHED

PRACTICES

ERM SHALL NOT BE RESPONSIBLE FOR THE IMPLEMENTATION OF ANY THIRD PARTYSPARTY

SAFETY PROGRAMSPROGRAM EXCEPT TO THE EXTENT OTHERWISE EXPRESSLY AGREED UPON

BY ERM AND THIRD PARTY IN WRITING THE SERVICESSERVICE PERFORMED BY ERM FOR

THE CLIENT AND ANY RIGHT OF THE CLIENT ANDOR AN ERM CONTRACTOR TO RELY

ON THE SSHP SHALL IN NO WAY INURE TO THE BENEFIT OF ANY THIRD PARTY

NOT LIMITED TO EMPLOYEE5 ENTSENT OR CONSULTANTSCONSULTANT AND

SUBCONTRACTORSSUBCONTRACTOR OF ERM CONTRACTORSCONTRACTOR SO AS TO GIVE RISE TO ANY CAUSE OF

ACTION BY SUCH THIRD PARTY AGAINST ERM
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THE SSHP GENERATED BY ERM IN CONNECTION WITH THE PROJECT IS FOR USE ON

SPECIFIC SITE AND IN CONNECTION WITH SPECIFIC PROJECT ERM MAKESMAKE NO

REPRESENTATION OR WARRANTY AS TO THE
SUITABILITY OF THE SSHP FOR REUSE ON

ANOTHER SITE OR AS TO THE
SUITABILITY OF THE SSHP FOR REUSE ON ANOTHER

PROJECT OR FOR MODIFICATIONSMODIFICATION MADE BY THE CLIENT OR THIRD PARTY TO THE

SSHP

ERM CONTRACTORSCONTRACTOR ONLY

AGREED AND ACCEPTED

CONTRACTORSCONTRACTOR NAME

BY

TITLE

DATE
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SECTION 10

INTRODUCTION

THISTHI SITEWIDE SAFETY AND HEALTH PLAN SSHP HAS BEEN DEVELOPED BY
ENVIRONMENTAL RESOURCESRESOURCE MANAGEMENT ERM TO ESTABLISH THE SAFETY AND

HEALTH PROCEDURESPROCEDURE REQUIRED TO MINIMIZE POTENTIAL HAZARDSHAZARD TO PERSONNEL

WHO WILL BE INVOLVED IN SOIL AND GROUNDWATER INVESTIGATION MONITORING
AND REMEDIATION ACTIVITIESACTIVITIE PLANNED FOR THE SEATTLE AIR NATIONAL GUARD

STATION SEATTLE ANGSANG IN SEATTLE WASHINGTON THE PROVISIONSPROVISION OF THISTHI

55111 DIRECTLY APPLY TO ERM PERSONNEL AND CONTRACTORSCONTRACTOR IF UTILIZED WHO
WILL BE POTENTIALLY EXPOSED TO SAFETY ANDOR HEALTH HAZARDSHAZARD RELATED TO THE

PROJECT THISTHI SSHP DOESDOE NOT DIRECTLY APPLY TO AIR NATIONAL GUARD ANG
PERSONNEL ALTHOUGH ERM WILL ADVISE ANG PERSONNEL ON THE SAFETY AND

HEALTH ASPECTSASPECT OF THE WORK BASED UPON THE GUIDELINESGUIDELINE SPECIFIED IN THISTHI

SSHP

THE PROCEDURESPROCEDURE IN THISTHI SSHP HAVE BEEN DEVELOPED BASED UPON CURRENT

KNOWLEDGE REGARDING THE SPECIFIC CHEMICAL AND PHYSICAL HAZARDSHAZARD THAT ARE

KNOWN OR ANTICIPATED FOR THE OPERATIONSOPERATION TO BE CONDUCTED AT THE STATION

THISTHI SSHP HAS BEEN WRITTEN TO COMPLY WITH THE REQUIREMENTSREQUIREMENT OF ERM

SAFETY AND HEALTH POLICIES IT IS ERMSERM POLICY THAT ACTIVITIESACTIVITIE COVERED BY THISTHI

SSHP MUST BE CONDUCTED IN COMPLETE COMPLIANCE WITH THISTHI SSIIF AND WITH

ALL APPLICABLE FEDERAL STATE AND LOCAL SAFETY AND HEALTH REGULATIONSREGULATION

INCLUDING THE FEDERAL OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION

OSHA CONSTRUCTION INDUSTRY STANDARDSSTANDARD IN 29 CODE OF FEDERAL

REGULATIONSREGULATION CFR 1910120 ONSITE PERSONNEL WHO CANNOT OR WILL NOT

COMPLY WITH THESE REQUIREMENTSREQUIREMENT WILL BE EXCLUDED FROM PROJECT ACTIVITIES

PRIOR TO THE COMMENCEMENT OF FIELD ACTIVITIESACTIVITIE ALL ERM AND SUBCONTRACTOR

PERSONNEL COVERED BY THISTHI SSHP MUST REVIEW THISTHI DOCUMENT AND RETURN

THE SIGNOFF FORM TO THE SITE MANAGER

11 SITE DESCRIPTION AND HISTORY

THISTHI SECTION DISCUSSESDISCUSSE THE GENERAL HISTORY AND PHYSIOGRAPHY OF THE SEATTLE

ANGSANG IN SEATTLE WASHINGTON SITE LOCATION AND LAND USE ARE DESCRIBED

HAZARDOUSHAZARDOU CHEMICALSCHEMICAL ASSOCIATED WITH SITE ACTIVITIESACTIVITIE AND KNOWN RELEASESRELEASE ARE

IDENTIFIED AND GENERAL SITE CHARACTERISTICSCHARACTERISTIC ARE PRESENTED
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111 LOCATION

THE SEATTLE ANGSANG IS LOCATED IN THE NORTHWEST CORNER OF KING COUNTY

INTERNATIONAL AIRPORT ALSO KNOWN AS BOEING FIELD IN SEATTLE

WASHINGTON THE SEATTLE ANGSANG WHICH IS THE HEADQUARTERSHEADQUARTER FOR THE 143RD

COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON CCSQ IS LOCATED AT 6736 ELLISELLI

AVENUE SOUTH AND CURRENTLY OCCUPIESOCCUPIE 75 ACRES BOEING FIELD IS LOCATED

APPROXIMATELY MILESMILE SOUTH OF THE SEATTLE CENTRAL BUSINESSBUSINES DISTRICT LAND

USE IN THE VICINITY OF THE SEATTLE ANGSANG IS INDUSTRIAL RESIDENTIAL AND

COMMERCIAL

112 OPERATIONSOPERATION HISTORY

SEATTLE ANGSANG WAS BUILT DURING WORLD WAR II BY THE WAR DEPARTMENT AND

WAS USED BY THE ARMY AIR FORCE AS THE AIRCRAFT FACTORY SCHOOL DURING

THE WAR IN 1948 THE PROPERTY WAS TRANSFERRED TO KING COUNTY AS SURPLUSSURPLU

PROPERTY AND WAS SUBSEQUENTLY LEASED TO THE WASHINGTON ANG

ON 21 APRIL 1948 THE 143RD AIRCRAFT CONTROL AND WARNING SQUADRON WAS

ESTABLISHED FROM MAY 1951 TO FEBRUARY 1953 THE 143RD WAS ACTIVATED FOR

RECRUITMENT PURPOSES DURING THISTHI PERIOD OF TIME THE UNIT HAS TWO C47
AIRCRAFT IN 1960 THE NAME OF THE UNIT WAS FORMALLY CHANGED TO THE 143RD

COMMUNICATION SQUADRON TRIBUTARY TEAMS IN 1969 AND 1988 THE NAME OF

THE UNIT WAS AGAIN CHANGED BECOMING THE 143RD MOBILE COMMUNICATIONSCOMMUNICATION

SQUADRON AND THE 143RD CCSQ RESPECTIVELY THE CURRENT MISSION OF THE

143RD CCSQ IS TO PROVIDE MOBILE COMMUNICATION EQUIPMENT AND SUPPORT

FOR AIRPORTSAIRPORT AND AIRFIELDS

IN 1948 THE SEATTLE ANGSANG CONSISTED OF 17 ACRESACRE OF LAND INCLUDING AN

AIRCRAFT PARKING RAMP LEASED FROM KING COUNTY AT THAT TIME THE

PROPERTY CONTAINED 15 BUILDINGSBUILDING INCLUDING NUMBER OF SMALL SHED

STRUCTURESSTRUCTURE ALL OF WHICH WERE SUBSEQUENTLY DEMOLISHED IN 1951 NEW

PROPERTY LEASE DECREASED THE SIZE OF THE ANGSANG FROM 17 ACRESACRE TO ITS PRESENT

SIZE OF 75 ACRESACRE AND BUILDINGSBUILDING WERE CONSTRUCTED FOR HEADQUARTERSHEADQUARTER MESSMES
HAIL WAREHOUSE AND VEHICLE SERVICE REQUIREMENTS

IN 1980 THE NATIONAL GUARD BUREAU AND CONGRESSCONGRES FUNDED 23 MILLION FOR

THE REPLACEMENT OF ALL BUILDINGSBUILDING AT THE SEATTLE ANGS THE BUILDINGSBUILDING WERE

COMPLETED IN 1984 WITH THE EXCEPTION OF THE MOBILITY WAREHOUSE WHICH

WAS COMPLETED IN 1988 SEATTLE ANGSANG NOW CONSISTSCONSIST OF 75 ACRESACRE AND FOUR

BUILDINGSBUILDING WITH TOTAL AREA OF 34698 SQUARE FEET THE SEATTLE ANGSANG
PROPERTY IS LEASED FROM KING COUNTY BY THE US AIR FORCE WHO IN TURN
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LICENSESLICENSE THE PROPERTY TO THE WASHINGTON STATE MILITARY DEPARTMENT FOR AIR

NATIONAL GUARD USE

THE OPERATIONSOPERATION OF THE 143RD CCSQ INCLUDE GROUND VEHICLE MAINTENANCE

ELECTRICAL MAINTENANCE AND PETROLEUM DIL AND LUBRICANTSLUBRICANT POL
DISTRIBUTION AND MANAGEMENT SIGNIFICANT QUANTITIESQUANTITIE OF GASOLINE DIESEL

FUEL AND ENGINE OIL ARE USED ON THE SEATTLE ANGSANG AS ARE SMALLER AMOUNTSAMOUNT
OF INDUSTRIAL SOLVENTSSOLVENT ANTIFREEZE PAINTSPAINT AND ACIDS TYPICAL WASTESWASTE INCLUDE

CONTAMINATED FUELSFUEL SPENT SOLVENTSSOLVENT OFFSPECIFICATION MATERIALSMATERIAL AND

REFRIGERATION OILS

12 PRIOR INVESTIGATIONSINVESTIGATION

121 PRELIMINARY ASSESSMENT AND SITE INSPECTION

PRELIMINARY ASSESSMENTSITE INSPECTION PASI WAS COMPLETED BY

OPERATIONAL TECHNOLOGIESTECHNOLOGIE CORPORATION OPTECH BETWEEN 1991 AND 1995

OPTECH COMPLETED GEOPHYSICAL SURVEY SOIL GAS SURVEY AND THREE SOIL

BORINGSBORING AND INSTALLED TOTAL OF GROUNDWATER MONITORING WELLSWELL IN THE

BURIAL SITE AREA OF CONCERN AOC AT THE SEATTLE ANGS THE GEOPHYSICAL

SURVEY WAS COMPLETED USING GROUNDPENETRATING RADAR GPR AND

MAGNETOMETER METHODSMETHOD TO DETECT POSSIBLE BURIED WASTE MATERIALSMATERIAL OR

CONTAINERSCONTAINER IN THE AOC

BERYLLIUM AND TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPII WERE DETECTED AT

CONCENTRATIONSCONCENTRATION GREATER THAN MODEL TOXICSTOXIC CONTROL ACT MTCA CLEANUP

LEVELSLEVEL IN SOIL SAMPLESSAMPLE COLLECTED BY OPTECH FROM THE SOIL BORINGSBORING AT THE

BURIAL SITE AOC BERYLLIUM WAS DETECTED AT MAXIMUM CONCENTRATION OF

11 MILLIGRAMSMILLIGRAM PER KILOGRAM MGKG TPH WAS DETECTED AT MAXIMUM
CONCENTRATION OF 780 MGKG GROSSGROS ALPHA AND GROSSGROS BETA ANALYSESANALYSE OF SOIL

SAMPLESSAMPLE INDICATED PARTICLE ACTIVITIESACTIVITIE FROM TO PICOCURIESPICOCURIE PER GRAM

PCI G

ARSENIC BERYLLIUM CHROMIUM AND LEAD WERE DETECTED AT CONCENTRATIONSCONCENTRATION

GREATER THAN MTCA CLEANUP LEVELSLEVEL IN GROUNDWATER SAMPLESSAMPLE COLLECTED BY

OPTECH FROM THE MONITORING WELLSWELL AT THE BURIAL SITE AOC THE MAXIMUM
CONCENTRATIONSCONCENTRATION DETECTED IN THE GROUNDWATER SAMPLESSAMPLE WERE AS FOLLOWSFOLLOW

ARSENIC 28 MICROGRAMSMICROGRAM PER LITER PGI BERYLLIUM 820 PGI CHROMIUM

97 MGI AND LEAD 26 PGI GROSSGROS ALPHA AND GROSSGROS BETA ANALYSESANALYSE OF

GROUNDWATER SAMPLESSAMPLE INDICATED
PARTICLE ACTIVITIESACTIVITIE FROM 15 TO 77 PICOCURIESPICOCURIE
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PER
LITER PCII THE MTCA METHOD CLEANUP LEVEL FOR GROSSGROS ALPHA

ACTIVITY IS 150 PCI

122 PHASE REMEDIAL INVESTIGATION

DURING THE PHASE REMEDIAL INVESTIGATION RI THE RESULTSRESULT OF THE SOIL AND

GROUNDWATER CHEMICAL ANALYSESANALYSE WERE COMPARED TO PROJECT SCREENING GOALSGOAL

PSGSPSG DEVELOPED FOR THE STATION BASED ON THISTHI COMPARISON POTENTIAL

CONTAMINANTSCONTAMINANT OF CONCERN COCSCOC WERE IDENTIFIED IN SOIL AND GROUNDWATER

AT THE SITE POTENTIAL COCSCOC INCLUDE THOSE CONSTITUENTSCONSTITUENT DETECTED IN AT LEAST

ONE PHASE RI SAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE PSGS DETECTIONSDETECTION OF

CONSTITUENTSCONSTITUENT ATTRIBUTABLE TO AREA BACKGROUND CONCENTRATIONSCONCENTRATION OR SUSPECTED

LABORATORY CONTAMINATION IE RADIONUCLIDESRADIONUCLIDE METALSMETAL AND SEMIVOLATILE

ORGANIC COMPOUNDSCOMPOUND WERE EXCLUDED

POTENTIAL COCSCOC IDENTIFIED AT THE SEATTLE ANGSANG INCLUDE

SOIL

TPH AS GASOLINE DIESEL AND HEAVY OIL

TRICHLOROETHYLENE TCE

GROUNDWATER

BENZENE 111TRICHIOROETHANE

TOLUENE TCE

ETHYLBENZENE ACETONE

XYIENESXYIENE 135TRIMETHYLBENZENE

CIS12DICHLOROETHEN TETRACHIOROETHYLENE PCE

12DICHIOROETHANE

THE DISTRIBUTION OF VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCSVOC DETECTED IN

GROUNDWATER AT THE STATION DOESDOE NOT DISPLAY ANY CLEAR PATTERN TO SUGGEST

THE POSSIBLE SOURCESSOURCE OF THE VOCS THE PAINT STORAGE BUILDING BUILDING

203 MAY REPRESENT SOURCE OF THE DISSOLVED VOCSVOC DETECTED IN

BACKGROUND MONITORING WELL BSOO4PZ HOWEVER THE PHASE RI DATA

WERE NOT SUFFICIENT TO DETERMINE WHETHER BUILDING 203 OR DIFFERENT

SOURCE MAY BE PRESENT
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13 INVESTIGATION WORK PLAN

FORTY SOIL GAS SAMPLING POINTSPOINT 20 GEOPROBETM HYDROPUNCHTM SAMPLE

POINTSPOINT AND FIVE GROUNDWATER MONITORING WELLSWELL WILL BE INSTALLED DURING
PHASE II RI FIELD ACTIVITIES ADDITIONALLY FOUR QUARTERLY ROUNDSROUND OF

GROUNDWATER SAMPLESSAMPLE WIFI BE COLLECTED FROM EACH NEW AND EXISTING

GROUNDWATER MONITORING WELL FOR LABORATORY ANALYSIS

DETAILSDETAIL REGARDING THE ACTIVITIESACTIVITIE TO BE CONDUCTED DURING THE PHASE II RI ARE

DISCUSSED IN THE INVESTIGATION WORK PLAN ENTITLED INSTALLATION RESTORATION

PROGRAM IRP PHASE IT REMEDIAL INVESTIGATIONFEASIB STUDY WORK PLAN

ERM 1998
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SECTION 20

KEY PERSONNEL

THE ORGANIZATION AND RESPONSIBILITIESRESPONSIBILITIE FOR IMPLEMENTING SAFE PROJECT

ACTIVITIESACTIVITIE AND MORE SPECIFICALLY
THE REQUIREMENTSREQUIREMENT CONTAINED IN THISTHI SSHP

ARE DISCUSSED IN THISTHI SECTION

THE KEY PERSONNEL FOR THISTHI PROJECT ARE

PROJECT MANAGER ROBERT LEET

SITE MANAGER DON WYLL

SITE SAFETY AND HEALTH OFFICER DON WYLL

DIRECTOR OF INTERNAL SAFETY AND HEALTH STEVEN MEYERSMEYER CIH

21 PROJECT AND SITE MANAGER

THE ERM PROJECT MANAGER IS BY DESIGNATION THE INDIVIDUAL WHO HAS THE

PRIMARY RESPONSIBILITY FOR ENSURING THE OVERALL SAFETY AND HEALTH OF THISTHI

PROJECT THE SITE MANAGER HAS THE PRIMARY RESPONSIBILITY FOR ENSURING THE

SSHP IS IMPLEMENTED IN THE FIELD THE SITE MANAGERSMANAGER SPECIFIC

RESPONSIBILITIESRESPONSIBILITIE INCLUDE

ENSURING THAT ALL SITE PROJECT PERSONNEL HAVE RECEIVED COPY OF AND

HAVE READ THISTHI SSHP AND HAVE COMPLETED THE SSHP SIGNATURE SHEET

REQUIRING THE ATTENDANCE OF ALL SITE PERSONNEL TO DAILY TAILGATE

BRIEFING APPRISING THEM OF THE CONTENTSCONTENT OF THISTHI SSHP AND THE SPECIFIC

HAZARDSHAZARD PRESENT AT THE FACILITY PRIOR TO PERFORMING WORK

ENSURING THAT SUFFICIENT PERSONAL PROTECTIVE EQUIPMENT PPE AS

REQUIRED BY THISTHI SSHP IS AVAILABLE DURING THE PROJECT

OBTAINING ALL SUBCONTRACTOR DOCUMENTATION OF EMPLOYEE PARTICIPATION

IN MEDICAL MONITORING AND HEALTH AND SAFETY TRAINING PROGRAM
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MAINTAINING HIGH LEVEL OF SAFETY AND HEALTH CONSCIOUSNESSCONSCIOUSNES AMONG

EMPLOYEESEMPLOYEE AT THE FACILITY AND

MAINTAINING REGULAR COMMUNICATIONSCOMMUNICATION WITH THE SITE SAFETY AND HEALTH

OFFICER SHO THE PROJECT MANAGER AND IF NECESSARY TO RESOLVE SAFETY

AND HEALTH CONFLICTSCONFLICT THE DIRECTOR OF INTERNAL SAFETY AND HEALTH DISH

22 SITE SAFETY AND HEALTH OFFICER

THE APPOINTED SHO WIFI BE MEMBER OF THE ERM PROJECT FIELD TEAM THE

SHO RESPONSIBILITIESRESPONSIBILITIE INCLUDE ENFORCING THE REQUIREMENTSREQUIREMENT OF THISTHI SSHP ONCE

WORK BEGINS BY DESIGN THE SHO HAS THE AUTHORITY TO IMMEDIATELY CORRECT

ALL SITUATIONSSITUATION WHERE NONCOMPLIANCE WITH THISTHI SSHP IS NOTED AND TO

IMMEDIATELY STOP WORK IN CASESCASE WHERE AN IMMEDIATE DANGER IS PERCEIVED

THE SHOSSHO SPECIFIC RESPONSIBILITIESRESPONSIBILITIE INCLUDE

PROCURING AND DISTRIBUTING THE PPE AND AIR MONITORING

INSTRUMENTATION NEEDED FOR THE PROJECT

VERIFYING THAT ALL PPE ARID SAFETY AND HEALTH EQUIPMENT IS IN GOOD

WORKING ORDER

SETTING UP AND MAINTAINING THE PERSONNEL DECONTAMINATION FACILITY

CONTROLLING SITE ENTRY OF UNAUTHORIZED PERSONNEL

SUPERVISING AND MONITORING THE SAFETY PERFORMANCE OF ALL PERSONNEL TO

ENSURE THAT REQUIRED SAFETY AND HEALTH PROCEDURESPROCEDURE ARE FOLLOWED AND

CORRECTING ANY DEFICIENCIESDEFICIENCIE

CONDUCTING ACCIDENTINCIDENT INVESTIGATIONSINVESTIGATION AND PREPARING

INVESTIGATION REPORTSREPORT AND

INITIATING EMERGENCY RESPONSE PROCEDURES

23 DIRECTOR OF INTERNAL SAFETY AND HEALTH

ERMSERM DISH IS THE INDIVIDUAL RESPONSIBLE FOR THE PREPARATION

INTERPRETATION AND MODIFICATION OF THISTHI SSHP MODIFICATIONSMODIFICATION TO THISTHI SSHP

WHICH MAY RESULT IN LESSLES STRINGENT PRECAUTIONSPRECAUTION CANNOT BE UNDERTAKEN BY

THE PROJECT MANAGER SITE MANAGER OR SHO WITHOUT THE APPROVAL OF THE

DISH SPECIFIC RESPONSIBILITIESRESPONSIBILITIE OF THE DISH INCLUDE
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ADVISING THE PROJECT MANAGER SITE MANAGER AND SHO ON MATTERSMATTER

RELATING TO SAFETY AND HEALTH ON THISTHI PROJECT

RECOMMENDING APPROPRIATE PPE AND AIR MONITORING INSTRUMENTATION

TO PROTECT PERSONNEL FROM POTENTIAL HAZARDSHAZARD PRESENT ON SITE

PERFORMING FIELD AUDITSAUDIT WHEN NECESSARY TO MONITOR THE EFFECTIVENESSEFFECTIVENES

OF THE SSHP AND TO ENSURE COMPLIANCE WITH IT

CONDUCTING OR DIRECTING PERSONAL EXPOSURE MONITORING WHERE REQUIRED

AND WHERE DEEMED NECESSARY TO DETERMINE THE ADEQUACY OF PROTECTIVE

MEASURESMEASURE AND PPE SPECIFIED BY THISTHI SSIIP

MAINTAINING CONTACT WITH THE PROJECT MANAGER TO REGULARLY EVALUATE

PROJECT CONDITIONSCONDITION AND NEW INFORMATION WHICH MIGHT REQUIRE

MODIFICATION TO THISTHI SSHP

WORKING WITH THE SITE MANAGER TO ENSURE THAT SUFFICIENT PPE IS

AVAILABLE AT THE SITE AND

CONDUCTING BRIEFING MEETINGSMEETING WHEN NECESSARY TO APPRISE PERSONNEL OF

THE CONTENTSCONTENT OF THISTHI SSHP AND THE PROJECT HAZARDS

24 FIELD PERSONNEL

ALL FIELD AND SUBCONTRACTOR PERSONNEL ARE RESPONSIBLE FOR FOLLOWING THE

SAFETY AND HEALTH PROCEDURESPROCEDURE SPECIFIED IN THISTHI SSFIP AND FOR PERFORMING
THEIR WORK IN SAFE AND RESPONSIBLE MANNER SPECIFIC REQUIREMENTSREQUIREMENT
INCLUDE

OBTAINING COPY OF THISTHI SSHP AND READING IT IN ITS ENTIRETY PRIOR TO

THE START OF FIELD ACTIVITIESACTIVITIE

SIGNING THE SAFETY AND HEALTH SIGNATURE SHEET ACKNOWLEDGING RECEIPT

AND UNDERSTANDING OF THISTHI SSIP

BRINGING FORTH ANY QUESTIONSQUESTION OR CONCERNSCONCERN REGARDING THE CONTENT OF THE

SSIIP TO THE SHO SITE MANAGER PROJECT MANAGER OR DISH PRIOR TO THE

START OF WORK

REPORTING ACCIDENTSINCIDENTSACCIDENTSINCIDENT AND THE PRESENCE OF POTENTIALLY

HAZARDOUSHAZARDOU WORKING SITUATIONSSITUATION TO THE SHO AND SITE MANAGER AND
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COMPLYING WITH THE REQUESTSREQUEST OF THE APPOINTED SHO

I
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SECTION 30

PARTICIPANT QUALIFICATIONSQUALIFICATION

31 TRAINING REQUIREMENTSREQUIREMENT

ALL ERM FIELD PERSONNEL WORKING ON THE SEATTLE ANGSANG RI AND FEASIBILITY

STUDY FS ACTIVITIESACTIVITIE WILL HAVE COMPLETED 40HOUR OSHA TRAINING COURSE

IN HAZARDOUSHAZARDOU WASTE OPERATIONSOPERATION AND EMERGENCY RESPONSE HAZWOPER
AND WILL HAVE PREVIOUSLY WORKED AT LEAST DAYSDAY AT HAZARDOUSHAZARDOU WASTE SITE

THE 40HOUR OSHA TRAINING COURSE MUST BE DESIGNED TO MEET THE

REQUIREMENTSREQUIREMENT OF 29 CFR 1920120 IN ADDITION FIELD PERSONNEL WHO

COMPLETED THEIR 40HOUR HAZWOPER TRAINING MORE THAN YEAR PRIOR TO

THE START OF FIELD ACTIVITIESACTIVITIE WILL HAVE COMPLETED AN ANNUAL 8HOUR REFRESHER

COURSE

ALL SUBCONTRACTOR PERSONNEL WILL BE REQUIRED TO SHOW PROOF OF CURRENT

OSHA HAZWOPER TRAINING LESSLES THAN YEAR SINCE INITIAL OR REFRESHER

TRAINING PRIOR TO FIELD ACTIVITIES PERSONNEL WITHOUT CURRENT TRAINING

DOCUMENTATION WILL BE BARRED FROM SITE ACTIVITIES

32 MEDICAL SURVEILLANCE

ALL SITE WORKERSWORKER WILL BE REQUIRED TO HAVE WRITTEN STATEMENT FROM

LICENSED PHYSICIAN STATING THEY HAVE HAD MEDICAL EXAMINATION WHICH

MEETSMEET THE REQUIREMENTSREQUIREMENT OF 29 CFR 1910120 THISTHI EXAMINATION MUST

INCLUDE PULMONARY FUNCTION TESTING AS WELL AS CERTIFICATION BY THE

PHYSICIAN OF THE EMPLOYEESEMPLOYEE ABILITY TO WEAR NEGATIVEPRESSURE RESPIRATOR

AND PERFORM STRENUOUSSTRENUOU WORK IF PERSON SUSTAINSSUSTAIN AN INJURY OR CONTRACTSCONTRACT

AN ILLNESSILLNES RELATED TO WORK ON SITE THAT RESULTSRESULT IN LOST WORK TIME HESHE

MUST OBTAIN WRITTEN APPROVAL FROM PHYSICIAN TO REGAIN ACCESSACCES TO THE SITE
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33 RECORD KEEPING

AIR MONITORING VIA INDUSTRIAL HYGIENE MONITORING OR DIRECTREADING

INSTRUMENTSINSTRUMENT WILL BECOME PART OF THE WRITTEN RECORD MEDICAL AND AIR

MONITORING DATA WILL BE RETAINED FOR 30 YEARS TRAINING RECORDSRECORD WILL BE

MAINTAINED IN PROJECT FILESFILE AND WILL BE AVAILABLE FOR INSPECTION AT ANY TIME

SUBCONTRACTOR TRAINING AND MEDICAL SURVEILLANCE CERTIFICATION WILL ALSO BE

MAINTAINED IN PROJECT FILES
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SECTION 40

HAZARD EVALUATION

41 CHEMICAL HAZARDSHAZARD

BASED ON DATA COLLECTED FROM SOIL AND GROUNDWATER SAMPLING AT THE SITE

DURING THE PHASE RI IN 1996 AND 1997 THE SUSPECTED CHEMICAL HAZARDSHAZARD AT

THE SEATTLE ANGSANG ARE VOCSVOC PRIMARILY TCE AND TPH THESE SUBSTANCESSUBSTANCE

MAY EXIST IN SOIL ANDOR GROUNDWATER AT THE SITE

411 VOLATILE ORGANIC COMPOUNDSCOMPOUND

MOST VOCSVOC EXCEPT THOSE KNOWN TO BE CARCINOGENIC EXHIBIT SIMILAR HEALTH

EFFECTSEFFECT IN HUMANS EFFECTSEFFECT ON THE CENTRAL NERVOUSNERVOU AND UPPER RESPIRATORY

SYSTEMSSYSTEM AND SKIN IRRITATION PREDOMINATE THEREFORE ALTHOUGH THE HAZARDSHAZARD

OF SEVERAL COMMON VOCSVOC ARE DESCRIBED SEPARATELY BELOW THE POTENTIAL

ADDITIVE EFFECTSEFFECT OF MULTIPLE COMPOUNDSCOMPOUND WERE CONSIDERED IN DETERMINING

AIR MONITORING ACTION LEVELS

TRICHIOROETHYLENE TCE IS COLORLESSCOLORLES LOWFLAMMABILITY LIQUID WITH

CHLOROFORMLIKE ODOR IT IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS ALSO

CARCINOGEN INHALATION OF TCE CAN CAUSE NARCOSISNARCOSI HEADACHE DROWSINESSDROWSINES

HALLUCINATIONSHALLUCINATION AND DISTORTED PERCEPTION AT HIGH CONCENTRATIONSCONCENTRATION

INHALATION CAN CAUSE UNCONSCIOUSNESSUNCONSCIOUSNES OR DEATH DUE TO CARDIAC ARREST TCE

VAPOR IS
IRRITATING TO THE EYESEYE NOSE RESPIRATORY TRACT AND SKIN CHRONIC

EXPOSURE MAY CAUSE HEART LIVER AND KIDNEY DAMAGE THE CURRENT OSHA
AND WASHINGTON STATE TIMEWEIGHTED AVERAGE TWA PERMISSIBLE

EXPOSURE LIMIT PEL FOR TCE VAPOR IS 50 PARTSPART PER MILLION PPM THE

SHORT TERM 15MINUTE EXPOSURE LIMIT STEL IS 200 PPM

TETRACHIOROETHYLENE PCE IS COLORLESSCOLORLES NONCOMBUSTIBLE LIQUID WITH

MILD CHLOROFORMLIKE ODOR IT IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS

ALSO CARCINOGEN EXPOSURE TO PCE CAN ADVERSELY EFFECT FUNCTIONING OF THE

MUCOUSMUCOU MEMBRANESMEMBRANE EYESEYE LUNGSLUNG LIVER KIDNEY AND HEART COMMON

SYMPTOMSSYMPTOM OF EXPOSURE INCLUDE DIZZINESSDIZZINES HEADACHE LIGHTHEADEDNESSLIGHTHEADEDNES AND

POSSIBLY UNCONSCIOUSNESS SKIN CONTACT MAY CAUSE DRY SCALY ITCHY
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DERMATITIS RECENT STUDIESSTUDIE SUGGEST THAT PCE CAN CAUSE LIVER CANCER IN RATSRAT

AND MICE THE CURRENT OSHA AND WASHINGTON STATE TWA PEL FOR PCE

VAPOR IS 25 PPM

12DICHIOROETHYLENE 12DCE 12DCE IS COLORLESSCOLORLES FLAMMABLE LIQUID

WITH SLIGHTLY ACRID CHLOROFORMLIKE ODOR IT IS TOXIC TO THE CENTRAL

NERVOUSNERVOU SYSTEM AND IS ALSO SUSPECTED HUMAN CARCINOGEN 12DCE VAPOR
IS

IRRITATING TO THE EYESEYE NOSE AND RESPIRATORY TRACT AT HIGH

CONCENTRATIONSCONCENTRATION IT HAS CAUSED LIVER AND KIDNEY DAMAGE IN LABORATORY

ANIMALS THE CURRENT OSHA TWA PEL FOR 12DCE VAPOR IS 200 PPM

BENZENE BENZENE IS KNOWN HUMAN CARCINOGEN THAT CAN CAUSE LEUKEMIA

VIA CHRONIC EXPOSURE IT IS SEVERE EYE AND MODERATE SKIN IRRITANT

HUMAN EFFECTSEFFECT BY INHALATION AND INGESTION INCLUDE EUPHORIA CHANGESCHANGE IN

SLEEP AND MOTOR ACTIVITY NAUSEA AND VOMITING OTHER BLOOD EFFECTSEFFECT

DERMATITISDERMATITI AND FEVER INHALATION IS THE PRIMARY ROUTE OF CHRONIC BENZENE

POISONING HOWEVER POISONING BY SKIN CONTACT HAS ALSO BEEN REPORTED

THE CURRENT OSHA AND WASHINGTON STATE TWA PEL FOR BENZENE VAPOR IS

PPM THE STEL IS PPM

TOLUENE HUMAN SYSTEMIC EFFECTSEFFECT OF EXPOSURE TO TOLUENE INCLUDE CENTRAL

NERVOUSNERVOU SYSTEM CHANGESCHANGE HALLUCINATIONSHALLUCINATION OR DISTORTED PERCEPTIONSPERCEPTION MOTOR

ACTIVITY CHANGESCHANGE PSYCHOPHYSIOLOGICAL CHANGESCHANGE AND BONE MARROW CHANGES

IT IS SEVERE EYE IRRITANT AND AN EXPERIMENTAL TERATOGEN THE CURRENT

OSHA AND WASHINGTON STATE TWA PEL FOR TOLUENE VAPOR IS 100 PPM
THE STEL IS 150 PPM

ETHYLBENZENE ETHYLBENZENE IS MILDLY TOXIC BY INHALATION AND SKIN

CONTACT INHALATION CAN CAUSE EYE SLEEP AND PULMONARY CHANGES IT IS ALSO

AN EYE AND SKIN IRRITANT AT HIGH CONCENTRATIONSCONCENTRATION IT CAN CAUSE DIZZINESSDIZZINES

IRRITATION OF THE NOSE AND THROAT AND SENSE OF CONSTRICTION IN THE CHEST

THE CURRENT OSHA TWA PEL FOR ETHYLBENZENE VAPOR IS 100 PPM THE

STEL IS 125 PPM

XYLENE XYLENE IS TOXIC TO THE CENTRAL NERVOUSNERVOU SYSTEM AND IS AN EYE NOSE

THROAT AND SKIN IRRITANT CHRONIC EXPOSURE CAN CAUSE DAMAGE TO THE

GASTROINTESTINAL TRACT BLOOD LIVER AND KIDNEYS THE CURRENT OSHA AND

WASHINGTON STATE TWA PEL FOR XYLENE VAPOR IS 100 PPM THE STEL IS 150

PPM

METHYLENE CHLORIDE METHYLENE CHLORIDE IS COLORLESSCOLORLES COMBUSTIBLE LIQUID

WITH CHLOROFORMLIKE ODOR IT IS TOXIC TO THE CARDIOVASCULAR AND CENTRAL

NERVOUSNERVOU SYSTEMSSYSTEM AND IS ALSO CARCINOGEN METHYLENE CHLORIDE VAPOR IS

IRRITATING TO THE EYESEYE AND SKIN COMMON SYMPTOMSSYMPTOM OF EXPOSURE INCLUDE
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WEAKNESSWEAKNES FATIGUE SLEEPINESSSLEEPINES LIGHTHEADEDNESSLIGHTHEADEDNES NUMBNESSNUMBNES OR TINGLING OF

THE LIMBSLIMB AND NAUSEA THE CURRENT WASHINGTON STATE TWA PEL FOR

METHYLENE CHLORIDE VAPOR IS 25 PPM THE OSHA TWA PEL IS 500 PPM

TABLE 41 PROVIDESPROVIDE SUMMARY OF THE EXPOSURE INFORMATION FOR THE

COMPOUNDSCOMPOUND IDENTIFIED ABOVE

412 PETROLEUM HYDROCARBONSHYDROCARBON

MOST PETROLEUM HYDROCARBONSHYDROCARBON EXHIBIT SIMILAR HEALTH EFFECTSEFFECT IN HUMANS

EFFECTSEFFECT ON THE CENTRAL NERVOUSNERVOU AND UPPER RESPIRATORY SYSTEMSSYSTEM AND SKIN

IRRITATION PREDOMINATE THE HAZARDSHAZARD OF SEVERAL COMMON PETROLEUM

PRODUCTSPRODUCT ARE DESCRIBED SEPARATELY BELOW

GASOLINE GASOLINE VARIESVARIE IN COMPOSITION BUT IN GENERAL CONSISTSCONSIST OF

HEXANESHEXANE HEPTANESHEPTANE OCTANESOCTANE AND AROMATIC HYDROCARBONS EXPOSURE TO

GASOLINE CAN PRODUCE NARCOTIC EFFECTSEFFECT SUCH AS DIZZINESSDIZZINES HEADACHESHEADACHE AND

GIDDINESSGIDDINES SIMILAR TO ALCOHOL INTOXICATION GASOLINE IS ALSO AN IRRITANT TO THE

MUCOUSMUCOU MEMBRANESMEMBRANE AND CAN IRRITATE THE EYESEYE THROAT AND SKIN THE

CURRENT WASHINGTON STATE TWA PEL FOR GASOLINE VAPOR IS 300 PPM THE

STEL IS 500 PPM

EXPOSED SKIN SHOULD BE WASHED PROMPTLY WITH SOAP AND WATER AND EYESEYE
SHOULD BE FLUSHED IMMEDIATELY WITH EYEWASH SOLUTION FOR MINIMUM OF

15 MINUTES INGESTION WARRANTSWARRANT IMMEDIATE MEDICAL ATTENTION

DIESEL DIESEL IS MIXTURE OF HYDROCARBONSHYDROCARBON CHIEFLY OF THE METHANE SERIESSERIE

HAVING 10 TO 16 CARBON ATOMSATOM PER MOLECULE IT IS SEVERE SKIN IRRITANT WITH

SYSTEMIC EFFECTSEFFECT BY INGESTION IT IS COMBUSTIBLE WHEN EXPOSED TO HEAT OR

FLAME AND CAN REACT WITH OXIDIZING MATERIALS THE VAPOR IS ALSO

MODERATELY EXPLOSIVE WHEN EXPOSED TO HEAT OR FLAME

HEAVY OILS HEAVY OILSOIL INCLUDING LUBRICANTSLUBRICANT GREASE AND MOTOR AND

HYDRAULIC OILSOIL HAVE BEEN SHOWN TO CAUSE SKIN CANCER DURING PROLONGED

DERMAL EXPOSURE IN LABORATORY ANIMALS THEREFORE DERMAL PROTECTION

MUST BE PROVIDED WHEN CONTACT WITH HEAVY OIL IS SUSPECTED EXPOSED SKIN

SHOULD BE WASHED AS SOON AS POSSIBLE

TABLE 41 PROVIDESPROVIDE SUMMARY OF THE EXPOSURE INFORMATION FOR THE

SUBSTANCESSUBSTANCE IDENTIFIED ABOVE
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TABLE 41

EXPOSURE INFORM ATION FOR SELECTED POTENTIAL SITE COMPOUNDSCOMPOUND143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

OSA TWA PHSICAFLESCR1PTION ROUTESOF INS OF OSURC MR MONITORINGCOMPOUND T4 XP6SE INSTUMENT

GASOLINE NONE300500 CLEAR TO AMBER LIQUID INH ING CON CNS DEPRESSION EYE NOSE PIDFIDWITH AN

AROMATIC ODOR AND THROAT IRRITATION

DIESEL NONE REDAMBER LIQUID FUEL INH ING CON CNS DEPRESSION EYE PIDFIDODOR IRRITATION

HEAVY OILSOIL NONE DARK BROWN OR

BLACK ING CON SKIN IRRITATION PID FIDLIQUID PETROLEUM ODOR VISUAL

BENZENE 115 COLORLESSCOLORLES LIQUID WITH AN

INH ABS ING SKIN EYE NOSE AND THROAT PIDFIDAROMATIC ODOR CON IRRITATION DERMATITIS

TOLUENE 100100150 COLORLESSCOLORLES LIQUID WITH INH ABS ING CNS DEPRESSION DILATED PIDFIDSWEET PUNGENT CON PUPILSPUPIL NERVOUSNESSNERVOUSNES FATIGUEBENZENELIKE ODORETHYLBENZENE 100NONE125 COLORLESSCOLORLES LIQUID WITH LNH ING CON CNS DEPRESSION EYE NOSE PIDFIDCHLOROFORMLIKE ODOR AND THROAT IRRITATION

XYLENE 100100150 COLORLESSCOLORLES LIQUID WITH AN

INH ABS ING CNS DEPRESSION SKIN EYE PIDFIDAROMATIC ODOR CON NOSE AND THROAT IRRITATIONNAUSEA VOMITING
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TABLE 41 CONTEXPOSURE INFORMATION FOR SELECTED POTENTIAL SITE CORN POUNDSPOUND143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

PCE 2525NONE COLORLESSCOLORLES LIQUID WITHMILD CHLOROFORMLIKEODOR

LNH ING CON EYE NOSE AND THROAT IRRITATIONNAUSEA FLUSHED FACE AND NECKVERTIGO DIZZINESSDIZZINES INCOHERENCEHEADACHE

PID FID

12DCE 200NONENONE COLORLESSCOLORLES LIQUID WITHSLIGHTLY ACRIDCHLOROFORMLIKE ODOR

INH ING CON CNS DEPRESSION EYE ANDRESPIRATORY SYSTEM IRRITATION PID FID

METHYLENE CHLORIDE 50025NONE COLORLESSCOLORLES LIQUID WITHCHLOROFORMLIKE ODOR

INH ING CON FATIGUE WEAKNESSWEAKNES SLEEPINESSSLEEPINESLIGHTHEADEDNESSLIGHTHEADEDNES NUMBNESSNUMBNES ORTINGLING OF LIMBSLIMB NAUSEA EYEAND SKIN IRRITATION

PID FID

PPM PARTSPART PER

MILLION

INH INHALATION
ING INGESTION

CON SKIN ANDOR EYE CONTACTABS SKIN ABSORPTIONPID PHOTOIONIZATION DETECTORFID FLAME IONIZATION DETECTOR

OSHA OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATIONPEL PERMISSIBLE EXPOSURE LIMITSTEL SHORT TERM EXPOSURE LIMIT

WA WASHINGTONTCE TRICHLOROETHYLENEPCE TETRACHIOROETHYLENEDCE DICHIOROETHYLENE

TCE 5050200 COLORLESSCOLORLES LIQUID WITH INH ABS ING HEADACHE VERTIGO VISUAL PIDFIDCHLOROFORMLIKE ODOR CON DISTORTION TREMORSTREMOR NAUSEASOMETIMESSOMETIME DYED BLUE VOMITING EYE AND SKINIRRITATION CARDIAC ARRHYTHMIA

CD
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42 PHYSICAL HAZARDSHAZARD

PHYSICAL HAZARDSHAZARD ASSOCIATED WITH SITE ACTIVITIESACTIVITIE INCLUDE SLIPSSLIP TRIPSTRIP FALLSFALL

CONTACT AND CRUSHING TYPE INJURIESINJURIE EYE ABRASIONSABRASION CONTUSIONSCONTUSION LACERATIONSLACERATION

FLAMMABILITY AND HEAT STRESSSTRES CONCERNS THE POTENTIAL FOR SUCH HAZARDSHAZARD

NECESSITATESNECESSITATE THE USE OF SAFETY SHOESSHOE OR BOOTSBOOT EYE GOGGLESGOGGLE OR SAFETY GLASSESGLASSE
AND HARD HATS ADDITIONALLY PERSONNEL ENGAGED IN WORK ACTIVITIESACTIVITIE WITH

THE POTENTIAL FOR HAND OR FINGER INJURIESINJURIE ARE TO WEAR STURDY WORK GLOVES

421 USE OF EQUIPMENT

ANY EQUIPMENT INCLUDING VEHICLESVEHICLE WINCHESWINCHE OR OTHER MACHINERY WILL BE

OPERATED IN STRICT COMPLIANCE WITH THE MANUFACTURERSMANUFACTURER INSTRUCTIONSINSTRUCTION

SPECIFICATIONSSPECIFICATION AND LIMITATIONSLIMITATION AS WELL AS ANY APPLICABLE REGULATIONS THE

OPERATOR IS RESPONSIBLE FOR INSPECTING THE EQUIPMENT DAILY TO ENSURE THAT IT

IS FUNCTIONING PROPERLY AND SAFELY THISTHI INSPECTION WILL INCLUDE ALL PINSPIN
PULLEYSPULLEY AND CONNECTIONSCONNECTION SUBJECT TO ACCELERATED WEAR AND ALL LUBRICATION

POINTS

WHEN EQUIPMENT WITH MOVING BOOMSBOOM ARMSARM OR MASTSMAST ARE OPERATED IN THE

VICINITY OF OVERHEAD HAZARDSHAZARD THE OPERATOR WITH ASSISTANCE FROM THE

DESIGNATED SIGNALING PERSON WILL ENSURE THAT THE MOVING PARTSPART OF THE

EQUIPMENT MAINTAIN SAFE CLEARANCESCLEARANCE TO THE HAZARDS EQUIPMENT WILL BE

KEPT AT LEAST 20 FEET AWAY FROM ENERGIZED ELECTRICAL LINES

ALL PORTABLE EQUIPMENT AND TOOLSTOOL WILL BE INSPECTED PRIOR TO EACH DAYSDAY USE

AND AS OFTEN AS NECESSARY TO ENSURE THAT IT IS SAFE TO USE DEFECTIVE

EQUIPMENT AND TOOLSTOOL WILL BE REMOVED FROM SERVICE IMMEDIATELY

EXAMPLESEXAMPLE OF DEFECTIVE TOOLSTOOL INCLUDE HOOKSHOOK AND CHAINSCHAIN STRETCHED BEYOND

ALLOWABLE DEFORMATIONSDEFORMATION CABLESCABLE AND ROPESROPE WITH MORE THAN THE ALLOWABLE

NUMBER OF BROKEN STRANDSSTRAND MISSING GROUNDING PRONGSPRONG ON POWER TOOLSTOOL

DEFECTIVE ONOFF SWITCHESSWITCHE MUSHROOMED HEADSHEAD OF IMPACT TOOLSTOOL SPRUNG

WRENCH JAWSJAW AND MISSING OR BROKEN HANDLESHANDLE OR GUARDSGUARD AS WELL AS WOODEN

HANDLESHANDLE WHICH ARE CRACKED SPLINTERED OR LOOSE ALL EQUIPMENT AND TOOLSTOOL

WILL BE USED WITHIN THEIR RATED CAPACITIESCAPACITIE AND CAPABILITIES
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422 FLAMMABILITY HAZARDSHAZARD

DUE TO THE NATURE OF THISTHI PROJECT THE HAZARDSHAZARD ASSOCIATED WITH FLAMMABILITY

ARE EXPECTED TO BE LOW HOWEVER THE FOLLOWING GOOD MANAGEMENT

PRACTICESPRACTICE SHALL APPLY AT THE SITE

ALL ELECTRICAL EQUIPMENT USED DURING THE PROJECT WILL BE INSPECTED TO

ENSURE THAT IT IS IN GOOD REPAIR AND HAS NO FRAYED OR LOOSE CONNECTIONSCONNECTION

BEFORE USE ON SITE ONLY APPROVED LISTED EQUIPMENT AND COMPONENTSCOMPONENT WILL

BE USED ALL CONNECTIONSCONNECTION WILL BE MADE IN ACCORDANCE WITH NATIONAL

ELECTRIC CODE PRACTICES ALL EQUIPMENT AND DEVICESDEVICE SO DESIGNED WILL BE

PROPERLY GROUNDED OR BONDED TO AN ADEQUATE GROUNDING MECHANISM

ALTHOUGH EXPLOSIVE LIMITSLIMIT ARE NOT EXPECTED ONLY EQUIPMENT LISTED AS

EXPLOSION PROOF WILL BE USED IN AREASAREA WHERE EXPLOSIVITY IS SUSTAINED AT OR

ABOVE PERCENT OF THE LEL

423 HEAT STRESSSTRES CONCERNSCONCERN

HEAT STRESSSTRES IS THE COMBINATION OF BOTH ENVIRONMENTAL AND PHYSICAL WORK

FACTORSFACTOR THAT CONTRIBUTE TO THE TOTAL HEAT LOAD IMPOSED ON THE BODY
ENVIRONMENTAL FACTORSFACTOR THAT CONTRIBUTE TO HEAT STRESSSTRES INCLUDE AIR

TEMPERATURE RADIANT HEAT EXCHANGE AIR MOVEMENT AND HUMIDITY

THE BODYSBODY RESPONSE TO HEAT STRESSSTRES IS REFLECTED IN THE DEGREE OF SYMPTOMS
WHEN THE STRESSSTRES IS EXCESSIVE FOR THE EXPOSED INDIVIDUAL FEELING OF

DISCOMFORT OR DISTRESSDISTRES MAY RESULT AND HEATRELATED DISORDER MAY ENSUE

THE SEVERITY OF THE RESPONSE WILL DEPEND NOT ONLY ON THE MAGNITUDE OF THE

PREVAILING STRESSSTRES BUT ALSO ON THE AGE PHYSICAL FITNESSFITNES DEGREE OF

ACCLIMATIZATION AND DEHYDRATION OF THE WORKER

HEAT STRESSSTRES IS GENERAL TERM USED TO DESCRIBE ONE OR MORE OF THE FOLLOWING

HEATRELATED DISABILITIESDISABILITIE AND IFINESSES

HEAT CRAMPS PAINFUL INTERMITTENT SPASMSSPASM OF THE VOLUNTARY MUSCLESMUSCLE

FOLLOWING HARD PHYSICAL WORK IN HOT ENVIRONMENT CRAMPSCRAMP USUALLY

OCCUR AFTER HEAVY SWEATING AND OFTEN BEGIN AT THE END OF WORK SHIFT

HEAT EXHAUSTION PROFUSE SWEATING WEAKNESSWEAKNES RAPID PULSE DIZZINESSDIZZINES

NAUSEA AND HEADACHE THE SKIN IS COOL AND SOMETIMESSOMETIME PALE AND CLAMMY
WITH SWEAT BODY TEMPERATURE IS NORMAL OR SUBNORMAL NAUSEA

VOMITING AND UNCONSCIOUSNESSUNCONSCIOUSNES MAY OCCUR

HEAT STROKE SWEATING IS DIMINISHED OR ABSENT THE SKIN IS HOT DRY AND

FLUSHED INCREASED BODY TEMPERATURE IF UNCONTROLLED MAY LEAD TO
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DELIRIUM CONVULSIONSCONVULSION COMA AND EVEN DEATH MEDICAL ATTENTION IS NEEDED

IMMEDIATELY

WORKERSWORKER WILL BE TRAINED ON THE SIGNSSIGN AND SYMPTOMSSYMPTOM OF THE FORMSFORM OF HEAT

STRESSSTRES AND WILL BE ENCOURAGED TO MONITOR THEMSELVESTHEMSELVE AND OTHERS IN

ADDITION EXPERIENCE HAS SHOWN THAT THE FOLLOWING WORKREST REGIMEN IS

APPROPRIATE FOR FIELD WORKERSWORKER PERFORMING VARIOUSVARIOU DEGREESDEGREE OF WORK WHILE

WEARING LEVEL PPE ALL VALUESVALUE ARE GIVEN IN WET BULB GLOBE

TEMPERATURE

WBGT IS DEFINED ACCORDING TO THE FOLLOWING FORMULA OUTDOORSOUTDOOR WITH SOLAR

LOAD WHERE WB GT AND DB ARE THE WET BULB GLOBE AND DRY BULB

TEMPERATURESTEMPERATURE RESPECTIVELY

WBGT 07WB 02GT 01DB

THE WORKLOAD CLASSESCLASSE ARE DEFINED IN THE AMERICAN CONFERENCE OF

GOVERNMENTAL INDUSTRIAL HYGIENISTSHYGIENIST BOOKLET THRESHOLD LIMIT VALUESVALUE AND

BIOLOGICAL EXPOSURE INDICESINDICE FOR 19951996

424 COLD STRESSSTRES CONCERNSCONCERN

FATAL EXPOSURESEXPOSURE TO COLD AMONG WORKERSWORKER HAVE ALMOST ALWAYSALWAY RESULTED FROM

ACCIDENTAL EXPOSURESEXPOSURE INVOLVING FAILURE TO ESCAPE FROM LOW ENVIRONMENTAL
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WORK LOAD

WORKREST REGIMEN LIGHT MODERATE HEAVY

CONTINUOUSCONTINUOU WORK 300 267 250

75 WORK25 306 280 259

REST EACH HOUR

50 WORK50 314 294 279

REST EACH HOUR

25 WORK75 322 311 300

REST EACH HOUR
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AIR TEMPERATURESTEMPERATURE OR FROM IMMERSION IN LOW TEMPERATURE WATER COLD

STRESSSTRES HYPOTHERMIA AND COLD INJURY CAN BE AVOIDED BY PREVENTING FALL

IN THE DEEP CORE TEMPERATURE OF THE BODY

SYMPTOMSSYMPTOM OF HYPOTHERMIA INCLUDE INCREASESINCREASE IN METABOLIC RATE IN AN

ATTEMPT TO COMPENSATE FOR THE HEAT LOSSLOS AND SHIVERING WORKERSWORKER SHOULD BE

PROTECTED FROM EXPOSURE TO COLD SO THAT THE DEEP CORE TEMPERATURE DOESDOE

NOT FALL BELOW 36 968 F LOWER BODY TEMPERATURESTEMPERATURE CAN RESULT IN

REDUCED MENTAL ALERTNESSALERTNES REDUCTION IN RATIONAL DECISION MAKING OR LOSSLOS OF

CONSCIOUSNESSCONSCIOUSNES WITH THE THREAT OF FATAL CONSEQUENCES

PAIN IN THE EXTREMITIESEXTREMITIE MAY BE THE FIRST EARLY WARNING OF DANGER TO COLD

STRESS DURING EXPOSURE TO COLD MAXIMUM SEVERE SHIVERING DEVELOPSDEVELOP

WHEN THE BODYSBODY TEMPERATURE HAS FALLEN TO 35 95 F EXPOSURE TO COLD

SHALL BE IMMEDIATELY TERMINATED FOR ANY WORKER WHEN SEVERE SHIVERING

BECOMESBECOME EVIDENT

THE BODY MUST BE PROTECTED FROM EXPOSURE TO COLD AIR TEMPERATURESTEMPERATURE VIA

WHOLE BODY PROTECTION

ADEQUATE INSULATING CLOTHING MUST BE PROVIDED TO WORKERSWORKER IF WORK IS

PERFORMED IN AIR TEMPERATURESTEMPERATURE BELOW 40 F

OLDER WORKERSWORKER OR WORKERSWORKER WITH CIRCULATORY PROBLEMSPROBLEM MUST BE PROVIDED
WITH EXTRA INSULATING CLOTHING ANDOR REDUCTION IN THE DURATION OF

EXPOSURE

GLOVESGLOVE SHALL BE USED BY ALL WORKERSWORKER IF THE AIR TEMPERATURE FALLSFALL BELOW

40 F

TO PREVENT FROSTBITE WORKERSWORKER SHOULD WEAR INSULATING GLOVESGLOVE WHEN CONTACT

WITH COLD SURFACESSURFACE BELOW 20 ARE POSSIBLE MITTENSMITTEN ARE REQUIRED IF THE AIR

TEMPERATURE FALLSFALL BELOW F

IF INSULATING CLOTHING IS NOT ADEQUATE TO PREVENT SENSATIONSSENSATION OF EXCESSIVE

COLD OR FROSTBITE AUXILIARY HEATERSHEATER OR SUSPENSION OF WORK IS REQUIRED
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SECTION 50

EXPOSURE MONITORING PLAN

51 AREA AND PERSONAL MONITORING

AIR MONITORING WILL BE CONDUCTED TO DETERMINE THE PRESENCE OF ONSITE

HAZARDOUSHAZARDOU CONDITIONSCONDITION AND WILL HELP DETERMINE THE LEVEL OF PERSONAL

PROTECTION REQUIRED FOR PERSONNEL ENVIRONMENTAL MONITORING EQUIPMENT

WILL INCLUDE PHOTOIONIZATION DETECTOR PID OR FLAME IONIZATION

DETECTOR FID FOR VOLATILE ORGANICSORGANIC AND IF NECESSARY MINIRAM FOR

DUSTS CHARACTERIZATION WITH THESE INSTRUMENTSINSTRUMENT WILL DETERMINE AIRBORNE

CONTAMINANTSCONTAMINANT PRESENT AND THEIR CONCENTRATIONSCONCENTRATION IN THE WORKPLACE AND WILL

HELP ASSESSASSES WORKER SAFETY

511 GENERAL AREA MONITORING

AREA AIR MONITORING WILL BE CONDUCTED DURING ALL FIELD WORK THE INTENT IS

TO UTILIZE GENERIC FIELD INSTRUMENTSINSTRUMENT AND ACTION LEVELSLEVEL TO ASSESSASSES THE

CONTINUOUSCONTINUOU EXPOSURE TO FIELD PERSONNEL DURING THE INVESTIGATION AND TO

UPGRADE OR DOWNGRADE PPE IN RESPONSE TO THE MONITORING THE GENERAL

MONITORING SHALL CONSIST OF DAILY BREATHING ZONE MONITORING EVERY 30

MINUTESMINUTE USING THE PID OR HD AND MINIRAM IF APPLICABLE IN ADDITION

UPON UNLOCKING EACH MONITORING WELL THE WELL HEADSPACE WILL BE

MONITORED USING PID OR FID DAILY CALIBRATION CHECKSCHECK AND MAINTENANCE

OF THE PID OR FID AND MINIRAM WILL ALSO BE RECORDED AND PERFORMED

ACCORDING TO THE MANUFACTURERSMANUFACTURER RECOMMENDATIONSRECOMMENDATION SEE APPENDIX FOR

CALIBRATION DOCUMENTATION SHEET BREATHING ZONE READINGSREADING WILL BE

RECORDED IN THE FIELD LOG BOOK

52 ACTION LEVELSLEVEL

THE SIJO WILL ESTABLISH DAILY BACKGROUND TOTAL ORGANIC VAPOR TOV LEVELSLEVEL

AND DUST LEVELSLEVEL IF NECESSARY PRIOR TO INITIATING SITE ACTIVITIES UNDER MOST

CIRCUMSTANCESCIRCUMSTANCE THESE LEVELSLEVEL CAN BE DETERMINED BY TAKING MULTIPLE READINGSREADING
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AT REPRESENTATIVE LOCATIONSLOCATION ALONG THE PERIMETER OF THE SITE AND AVERAGING

THE RESULTSRESULT OF SUSTAINED MEASUREMENTS

DECISIONSDECISION TO UPGRADE OR DOWNGRADE PERSONAL PROTECTION WILL BE BASED ON

SUSTAINED BREATHING ZONE TOV ANDOR DUST LEVELSLEVEL THAT EXCEED BACKGROUND

LEVELSLEVEL AS WELL AS APPLICABLE REGULATORY EXPOSURE LIMITS BREATHING ZONE

REFERSREFER TO THE AREA FROM THE TOP OF THE SHOULDERSSHOULDER TO THE TOP OF THE HEAD

SPECIFIC CRITERIA FOR UPGRADING OR DOWNGRADING PERSONAL PROTECTION BASED

ON TOV AND DUST LEVELSLEVEL ARE PRESENTED IN THE FOLLOWING TABLE

A34

SUSTAINED BREATHING LEVEL OF PROTECTION

ZONE TOV PPM AND DUST

MGRN3

BACKGROUND PPM LEVELD

BACKGROUND 05 MGRN3 NO RESPIRATORY PROTECTION

PPM TO 20 PPM LEVELC WHALFFACE RESPIRATOR

05 MGRN3 TO 25 MGRN3 HALF FACE AIRPURIFYING RESPIRATOR

EQUIPPED WITH ORGANIC VAPORHIGH

EFFICIENCY PARTICULATE AIR

CARTRIDGESCARTRIDGE

20 PPM TO 50 PPM LEVELC WFULLFACE RESPIRATOR

25 MGRN3 TO 50 MGRN3 FULLFACE APR EQUIPPED WITH ORGANIC

VAPORHEPA CARTRIDGESCARTRIDGE

ABOVE 50 PPM OR 50 MGRN3 LEVELB

SUPPLIEDAIR RESPIRATORSRESPIRATOR
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SECTION 60

GENERAL SAFE WORKPRO CED URESURE

61 PERSONAL PROTECTION

IN ADDITION TO THE RESPIRATORY PROTECTION DESCRIBED IN SECTION 50 THE

MINIMUM PPE AVAILABLE ON SITE SHALL INCLUDE CHEMICAL RESISTANT COVERALLSCOVERALL

HARD HATSHAT EYE PROTECTION IE SAFETY GLASSESGLASSE EAR PLUGSPLUG INNER LATEX OR PVC

GLOVESGLOVE OUTER NITRILE GLOVESGLOVE AND SAFETY BOOTS IT IS EXPECTED THAT THE

HIGHEST LEVEL OF PROTECTION WHICH MAY BE NEEDED DURING FIELD

INVESTIGATION ACTIVITIESACTIVITIE WILL BE LEVEL C LEVEL PROTECTION CONSISTSCONSIST OF THE

FOLLOWING

FULL LENGTH SHIRT AND LONG PANTSPANT

STEELTOED BOOTSBOOT OR SAFETY SHOESSHOE

SAFETY GLASSESGLASSE

HARD HAT

AIRPURIFYING RESPIRATOR EQUIPPED WITH APPROPRIATE FILTER CARTRIDGESCARTRIDGE

CHEMICAL RESISTANT CLOTHING EG TYVEK POLYCOATED TYVEK OR SARANAX

SUITS SUITSSUIT ARE TO BE ONEPIECE WITH ATTACHED HOODSHOOD AND ELASTIC WRIST

BANDSBAND

OUTER CHEMICAL RESISTANT GLOVESGLOVE AND INNER LATEX
SURGICAL GLOVESGLOVE AND

CHEMICALRESISTANT OVERBOOTS

62 WORK ZONESZONE AND DECONTAMINATION PROCEDURESPROCEDURE

WORK ZONESZONE AND DECONTAMINATION PROCEDURESPROCEDURE WILL BE ESTABLISHED IN

ACCORDANCE WITH GUIDANCE PROVIDED IN CHAPTERSCHAPTER AND 10 OF THE

NIOSHOSHAUSCGEPA DOCUMENT OCCUPATIONAL SAFETY
AND HEALTH

GUIDANCE MANUAL FOR HAZARDOUSHAZARDOU WASTE SITE ACTIVITIES WHERE APPLICABLE THE
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EXCLUSION ZONESZONE WILL BE MARKED WITH YELLOW CAUTION TAPE THE LOCATION OF

THE ZONESZONE MAY BE MODIFIED TO FIT APPLICABLE FIELD CONDITIONSCONDITION HOWEVER

PROPOSED MODIFICATIONSMODIFICATION MUST BE APPROVED BY THE HSO

IF NECESSARY MINIMUM TWOBASIN WASHRINSE STATION WILL BE PLACED IN

THE CONTAMINATIONREDUCT ZONE TO FACILITATE CLEANING AND REMOVAL OF

PPE THE WASHRINSE STATION WILL BE USED BY WORKERSWORKER TO CLEAN AND RINSE

BOOTSBOOT AND GLOVES THE GROUND BENEATH THESE BASINSBASIN WILL BE COVERED WITH

PLASTIC TO ENSURE THE GROUND IS NOT CONTAMINATED WITH BASIN WASHRINSE

WATER DRUM OR OTHER CONTAINER WILL BE DESIGNATED TO DISPOSE OF PPE

THAT WILL NOT BE REUSED

IT IS EXPECTED THAT THE HIGHEST LEVEL OF PROTECTION USED DURING PROJECT

INVESTIGATION ACTIVITIESACTIVITIE WILL BE LEVEL C BASED ON THE LEVEL OF EXPECTED

EXPOSURE TO CHEMICAL CONSTITUENTSCONSTITUENT SOME OR ALL OF THE FOLLOWING PERSONNEL

DECONTAMINATION PROCEDURESPROCEDURE WILL BE USED AS NECESSARY

STATION EQUIPMENT DROP DEPOSIT EQUIPMENT USED ON SITE EG
TOOLSTOOL SAMPLING DEVICESDEVICE AND CONTAINERSCONTAINER MONITORING INSTRUMENTSINSTRUMENT

RADIOSRADIO AND CLIPBOARDSCLIPBOARD ON PLASTIC DROP CLOTHS SEGREGATION AT THE DROP

STATION REDUCESREDUCE THE PROBABILITY OF CROSSCONTAMINATION DURING HOT

WEATHER OPERATIONSOPERATION COOLDOWN STATION MAY BE SET UP WITHIN THISTHI

AREA

STATION OUTER GARMENT BOOTSBOOT AND GLOVESGLOVE WASH AND RINSE SCRUB

OUTER BOOTSBOOT AND GLOVESGLOVE AND SPLASH SUIT WITH DECON SOLUTION OR

DETERGENT WATER RINSE OFF USING COPIOUSCOPIOU AMOUNTSAMOUNT OF WATER

STATION OUTER BOOT AND GLOVE REMOVAL REMOVE OUTER BOOTSBOOT AND

GLOVES DEPOSIT IN CONTAINER WITH PLASTIC LINER

STATION CANISTER OR MASK CHANGE IF WORKER LEAVESLEAVE EXCLUSION ZONE TO

CHANGE CANISTER OR MASK THISTHI IS THE LAST STEP IN THE DECONTAMINATION

PROCEDURE WORKERTSWORKERT CANISTER IS EXCHANGED NEW OUTER GLOVESGLOVE AND BOOT

COVERSCOVER ARE DONNED JOINTSJOINT ARE TAPED AND WORKER RETURNSRETURN TO DUTY

STATION BOOTSBOOT GLOVESGLOVE AND OUTER GARMENT REMOVAL BOOTSBOOT
CHEMICALRESISTANT SPLASH SUIT AND INNER GLOVESGLOVE ARE REMOVED AND

DEPOSITED IN SEPARATE CONTAINERSCONTAINER LINED WITH PLASTIC

STATION FACE PIECE REMOVAL FACE PIECE IS REMOVED AVOID TOUCHING

FACE WITH FINGERS FACE PIECE IS DEPOSITED ON PLASTIC SHEET
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STATION FIELD WASH HANDSHAND AND FACE ARE THOROUGHLY WASHED

SHOWER IF BODY CONTAMINATION IS SUSPECTED

ALL PERSONNEL MUST FOLLOW THE APPROPRIATE ORDER FOR CLEANSING AND

REMOVAL DURING DECONTAMINATION BOOTSBOOT OUTER GLOVESGLOVE COVERALLSCOVERALL OR

PROTECTIVE SUIT RESPIRATORSRESPIRATOR AND INNER GLOVES DIRECT CONTACT WITH

CONTAMINATED PPE CAN BE AVOIDED BY PROPER DECONTAMINATION SEQUENCE

RESPIRATORSRESPIRATOR IF USED ARE NOT TO BE REMOVED BEFORE LEAVING THE

CONTAMINATED AREA TO AVOID POTENTIAL INHALATION HAZARD DURING
DECONTAMINATION

WATER SOAP AND PAPER TOWELSTOWEL WILL BE AVAILABLE FOR CLEANING OF HANDSHAND AND

FACE BEFORE BREAKSBREAK EATING DRINKING OR SMOKING

63 GENERAL SAFETY RULESRULE

IN ADDITION TO THE SPECIFIC REQUIREMENTSREQUIREMENT OF THISTHI S5IIP COMMON SENSE

SHOULD PREVAIL AT ALL TIMES THE FOLLOWING GENERAL SAFETY RULESRULE AND

PRACTICESPRACTICE WILL BE IN EFFECT AT THE SITE

THE SITE WILL BE SUITABLY MARKED OR BARRICADED AS NECESSARY TO PREVENT

UNAUTHORIZED VISITORSVISITOR BUT WILL NOT HINDER EMERGENCY SERVICESSERVICE IF

NEEDED

ALL OPEN HOLESHOLE EXCAVATIONSEXCAVATION TRENCHESTRENCHE AND OBSTACLESOBSTACLE WILL BE PROPERLY

BARRICADED IN ACCORDANCE WITH LOCAL SITE NEEDS THESE NEEDSNEED WILL BE

DETERMINED BY PROXIMITY TO TRAFFIC WAYSWAY BOTH PEDESTRIAN AND

VEHICULAR AND SITE OF THE HOLE TRENCH OR OBSTACLE IF HOLESHOLE ARE REQUIRED

TO BE LEFT OPEN DURING NONWORKING HOURSHOUR THEY WILL BE ADEQUATELY

DECKED OVER OR BARRICADED AND SUFFICIENTLY LIGHTED

PRIOR TO CONDUCTING ANY DIGGING OR BORING OPERATIONSOPERATION UNDERGROUND

UTILITY LOCATIONSLOCATION WILL BE IDENTIFIED THE SITE REPRESENTATIVE AND LOCAL

UTILITY AUTHORITIESAUTHORITIE OR UNDERGROUND ALERT WILL BE CONTACTED TO PROVIDE

LOCATIONSLOCATION OF UNDERGROUND UTILITY LINESLINE AND PRODUCT PIPING ALL BORING

EXCAVATION AND OTHER SITE WORK WILL BE PLANNED AND PERFORMED WITH

CONSIDERATION FOR UNDERGROUND LINES

SMOKING AND IGNITION SOURCESSOURCE IN THE VICINITY OF FLAMMABLE OR

CONTAMINATED MATERIAL IS PROHIBITED DESIGNATED SMOKING AREASAREA WIFI

BE DELINEATED
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DRILLING BORING MOVEMENT AND USE OF CRANESCRANE AND DRILLING RIGSRIG
ERECTION OF TOWERSTOWER MOVEMENT OF VEHICLESVEHICLE AND EQUIPMENT AS WELL AS

OTHER ACTIVITIESACTIVITIE WILL BE PLANNED AND PERFORMED WITH CONSIDERATION FOR

THE LOCATION HEIGHT AND RELATIVE POSITION OF ABOVEGROUND UTILITIESUTILITIE AND

FIXTURESFIXTURE INCLUDING SIGNSSIGN LIGHTSLIGHT CANOPIESCANOPIE BUILDINGSBUILDING OTHER STRUCTURESSTRUCTURE

AND CONSTRUCTION AS WELL AS NATURAL FEATURESFEATURE SUCH AS TREESTREE BOULDERSBOULDER

BODIESBODIE OF WATER AND TERRAIN

WHEN WORKING IN AREASAREA WHERE FLAMMABLE VAPORSVAPOR MAY BE PRESENT

PARTICULAR CARE MUST BE EXERCISED WITH TOOLSTOOL AND EQUIPMENT THAT MAY
BE SOURCESSOURCE OF IGNITION ALL TOOLSTOOL AND EQUIPMENT SO PROVIDED MUST BE

PROPERLY BONDED ANDOR GROUNDED

INDIVIDUALSINDIVIDUAL WITH BEARDSBEARD THAT INTERFERE WITH RESPIRATOR FIT ARE NOT

ALLOWED WITHIN THE EXCLUSION ZONE THISTHI IS NECESSARY BECAUSE ALL SITE

PERSONNEL MAY BE CALLED UPON TO USE RESPIRATOR PROTECTION IN SOME

SITUATIONSSITUATION AND BEARDSBEARD DO NOT ALLOW FOR PROPER RESPIRATOR FIT

NO SMOKING EATING OR DRINKING WILL BE ALLOWED IN THE CONTAMINATED

AREAS

TOOLSTOOL AND HANDSHAND MUST BE KEPT AWAY FROM THE FACE

PERSONNEL SHOULD SHOWER AS SOON AS POSSIBLE AFTER LEAVING THE SITE

EACH ENVIRONMENTAL SAMPLE MUST BE TREATED AND HANDLED AS THOUGH IT

WERE EXTREMELY TOXIC

DO NOT TOUCH OBVIOUSOBVIOU CONTAMINATED MATERIALS AVOIDING CONTACT WITH

THESE MATERIALSMATERIAL WIFI FACILITATE DECONTAMINATION

PERSONSPERSON WITH LONG HAIR ANDOR LOOSEFITTING CLOTHING THAT COULD BECOME

ENTANGLED IN POWER EQUIPMENT ARE NOT PERMITTED IN THE WORK AREA

HORSEPLAY IS PROHIBITED IN THE WORK AREA THE SHO HAS THE AUTHORITY

TO DISCHARGE SITE PERSONNEL FOR HORSEPLAY

WORK WHILE UNDER THE INFLUENCE OF INTOXICANTSINTOXICANT NARCOTICSNARCOTIC OR CONTROLLED

SUBSTANCESSUBSTANCE IS PROHIBITED

PRIOR TO THE COMMENCEMENT OF EACH DAYSDAY ACTIVITIESACTIVITIE THE HSO WILL CONDUCT

DAILY TAILGATE SAFETY MEETING OUTLINING NEW OR POTENTIAL HAZARDSHAZARD THAT

MAY BE ENCOUNTERED DURING SITE OPERATIONS THE DAILY TAILGATE SAFETY

MEETINGSMEETING WILL BE DOCUMENTED BY COMPLETION OF THE APPROPRIATE FORM

LOCATED IN THE ATTACHMENT TO THISTHI DOCUMENT
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SECTION 70

EMERGENCY RESPONSEACCIDENT
INVESTIGATION

THE PHONE NUMBERSNUMBER OF THE POLICE AND FIRE DEPARTMENTSDEPARTMENT AMBULANCE

SERVICESSERVICE LOCAL HOSPITAL AND ERM REPRESENTATIVESREPRESENTATIVE ARE PROVIDED ON THE

REFERENCE SHEET AT THE FRONT OF THISTHI SSHP DIRECTIONSDIRECTION TO THE HOSPITAL ARE

ALSO PROVIDED ON THE SHEET

IN THE EVENT OF HEALTH OR SAFETY EMERGENCY AT THE SITE APPROPRIATE

EMERGENCY MEASURESMEASURE WILL IMMEDIATELY BE TAKEN TO ASSIST THOSE WHO HAVE

BEEN INJURED OR EXPOSED AND TO PROTECT OTHERSOTHER FROM HAZARDS THE HSO
WILL BE IMMEDIATELY NOTIFIED AND WILL RESPOND ACCORDING TO THE

SERIOUSNESSSERIOUSNES OF THE INJURY PERSONNEL TRAINED IN FIRST AID WILL BE PRESENT

DURING SITE ACTIVITIESACTIVITIE TO PROVIDE APPROPRIATE TREATMENT OF INJURIESINJURIE OR

ILLNESSESILLNESSE INCURRED DURING OPERATIONS THE ERM PROJECT MANAGER AND SITE

MANAGER SHALL BE IMMEDIATELY INFORMED OF ANY SERIOUSSERIOU INJURIES

ANY ACCIDENTINCIDENT RESULTING IN AN OSHA RECORDABLE INJURY OR ILLNESSILLNES

TREATMENT AT HOSPITAL OR PHYSICIANSPHYSICIAN OFFICE PROPERTY DAMAGE OR NEAR

MISSMIS ACCIDENT REQUIRESREQUIRE THAT AN ACCIDENTINCIDENT REPORT BE COMPLETED AND

SUBMITTED TO THE ERM DISH THE INVESTIGATION WILL BE INITIATED AS SOON AS

EMERGENCY CONDITIONSCONDITION ARE UNDER CONTROL THE PURPOSE OF THISTHI

INVESTIGATION IS NOT TO ASSIGN BLAME BUT TO DETERMINE THE PERTINENT FACTSFACT SO

THAT REPEAT OR SIMILAR OCCURRENCESOCCURRENCE CAN BE AVOIDED

71 PLANNING

PRIOR TO FACILITY ENTRANCE THE SHO SHALL PLAN EMERGENCY ACTIONSACTION AND

DISCUSSDISCUS THEM WITH PERSONNEL CONDUCTING PROJECT WORK INITIAL PLANNING

INCLUDESINCLUDE ESTABLISHING THE BEST MEANSMEAN FOR EVACUATION FROM THE AREA IN CASE

OF CATASTROPHE
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72 EMERGENCY SERVICESSERVICE

TESTED SYSTEM MUST EXIST FOR RAPID AND CLEAR DISTRESSDISTRES COMMUNICATIONSCOMMUNICATION

PREFERABLY VOICE FROM ALL PERSONNEL TO THE SHO THE SHO SHALL ENSURE

THAT ALL PERSONNEL WORKING AT THE FACILITY KNOW HOW TO COMMUNICATE WITH

THE APPROPRIATE LOCAL EMERGENCY RESPONSE UNITSUNIT AS WELL AS PROVIDE

ADEQUATE AND CLEAR DIRECTIONSDIRECTION BETWEEN WORK LOCATIONSLOCATION AND THE LOCATIONSLOCATION OF

SUPPORT PERSONNEL PRIOR TO COMMENCING ANY FACILITY INVESTIGATION OR

OPERATIONS EMERGENCY RESPONSE CONTACTSCONTACT AND TELEPHONE NUMBERSNUMBER ARE

INCLUDED ON THE EMERGENCY REFERENCE SHEET

73 GENERAL EVACUATION PLAN

IN CASE OF FIRE EXPLOSION OR TOXIC VAPOR RELEASE AND SITE EVACUATION IS

ORDERED BY THE SHO

ANNOUNCE THE EVACUATION VIA RADIOHORN AND NOTIFY ANG PERSONNEL

AND OTHERSOTHER IN SITE BUILDINGSBUILDING THEN IMMEDIATELY CALL 911

EVALUATE THE IMMEDIATE SITUATION AND DOWNWIND DIRECTION ALL

PERSONNEL WILL EVACUATE IN THE UPWIND DIRECTION

ALL PERSONNEL WILL ASSEMBLE IN AN UPWIND AREA WHEN THE SITUATION

PERMITSPERMIT AND HEAD COUNT WILL BE TAKEN BY THE SHO AND

AWAIT THE ARRIVAL OF QUALIFIED LOCAL EMERGENCY RESPONSE PERSONNEL

74 FIRST AID

QUALIFIED PERSONNEL ON SITE SHALL GIVE FIRST AID AND STABILIZE ANY WORKER

NEEDING ASSISTANCE LIFE SUPPORT TECHNIQUESTECHNIQUE SUCH AS CARDIOPULMONARY

RESUSCITATION AND TREATMENT OF LIFETHREATENING PROBLEMSPROBLEM SUCH AS BLEEDING

AIRWAY MAINTENANCE AND SHOCK SHALL BE GIVEN TOP PRIORITY PROFESSIONAL

MEDICAL ASSISTANCE SHALL BE OBTAINED AT THE EARLIEST POSSIBLE OPPORTUNITY IF

ASSISTANCE BEYOND FIRST AID IS REQUIRED CALL 911 AND REQUEST EMERGENCY

MEDICAL ASSISTANCE

FIRSTAID KIT AND EMERGENCY 16OUNCE EYE WASH STATION SHALL BE

MAINTAINED READILY ACCESSIBLE TO ALL WORKERS THE 16OUNCE EYEWASH
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STATION SHOULD BE SUPPLEMENTED BY NEARBY 15MINUTE EYEWASH STATION

PRIOR ARRANGEMENTSARRANGEMENT MUST BE MADE TO FACILITATE EASY ACCESSACCES PREFERABLY

WITHIN 10 SECONDSSECOND OF THE WORK AREA TO THISTHI 15MINUTE EYEWASH STATION

EMERGENCY FIRST AID FOR ORGANIC COMPOUNDSCOMPOUND IS OUTLINED BELOW

741 EYESEYE

FLUSH EYESEYE IMMEDIATELY WITH FRESH WATER FOR AT LEAST 15 MINUTESMINUTE WHILE

HOLDING THE EYELIDSEYELID OPEN IF INJURY OCCURSOCCUR OR IRRITATION PERSISTSPERSIST TRANSPORT

PERSON TO HOSPITAL EMERGENCY ROOM AS SOON AS POSSIBLE

742 SKIN

WASH SKIN THOROUGHLY WITH SOAP AND WATER SEE DOCTOR IF ANY UNUSUAL

SIGNSSIGN OR SYMPTOMSSYMPTOM OR SKIN IRRITATION OCCURS LAUNDER CHEMICALLYIMPACTED

CLOTHING

743 INHALATION

MOVE EXPOSED PERSON TO FRESH AIR IF BREATHING HAS STOPPED APPLY
ARTIFICIAL RESPIRATION CALL 911 IMMEDIATELY

744 INGESTION

IF SWALLOWED DO NOT MAKE PERSON VOMIT CALL POISON CONTROL CENTER

IMMEDIATELY

75 FIRE PROTECTION AND RESPONSE

TO ENSURE THAT FIRE AND EXPLOSION HAZARDSHAZARD ARE MINIMIZED FIELD PROCEDURESPROCEDURE

INVOLVING POTENTIAL FIREEXPLOSION HAZARDSHAZARD MUST BE COORDINATED WITH THE

LOCAL FIRE DEPARTMENT CALL 911 IN THE EVENT OF ANY FIRE AT WORK LOCATION

AT LEAST ONE FIRE EXTINGUISHER WITH MINIMUM CLASSCLAS RATING OF 2OBC SHALL BE

PROVIDED WITHIN 50 FEET OF THE SITE ACTIVITIES THE FIRE EXTINGUISHER WILL BE

INSPECTED ANNUALLY AT MINIMUM AND THE INSPECTIONSINSPECTION WILL BE DOCUMENTED

ON AN ATTACHED FIRE EXTINGUISHER INSPECTION TAG

POTENTIAL FIRE SOURCESFLAMMABLE MATERIALSMATERIAL THAT MAY BE PRESENT ON SITE

DURING FIELD WORK INCLUDE GASOLINE ANDOR DIESEL STORED IN VEHICLE FUEL
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TANKSTANK PORTABLE GENERATOR FUEL TANKSTANK AND SMALL FUEL CANSCAN FOR REFUELING

PORTABLE GENERATORS IN ADDITION SMALL QUANTITIESQUANTITIE OF METHANOL WILL BE

USED FOR SAMPLING EQUIPMENT DECONTAMINATION CONTAINERSCONTAINER FOR FLAMMABLE

MATERIALSMATERIAL WILL BE INSPECTED FOR POSSIBLE LEAKSLEAK OR OVERFILSOVERFIL AT LEAST ONCE PER

DAY AND CORRECTIVE ACTIONSACTION WILL BE TAKEN AS NECESSARY TO REPAIR OR REPLACE

LEAKING CONTAINERSCONTAINER OR TO CLEAN OVERFILL RESIDUAL FROM THE OUTSIDE OF

CONTAINERS CARE WILL BE TAKEN TO KEEP FLAMMABLE MATERIALSMATERIAL AWAY FROM

POTENTIAL IGNITION SOURCES

76 SITE CONTROL MEASURESMEASURE

THE SITE CONTROL MEASURESMEASURE LISTED BELOW ARE TO BE FOLLOWED TO MINIMIZE THE

POTENTIAL CONTAMINATION OF WORKERSWORKER PROTECT THE PUBLIC FORM POTENTIAL SITE

HAZARDSHAZARD AND CONTROL SITE ACCESS

BARRICADESBARRICADE AND BARRICADE TAPE WILL BE USED TO DELINEATE AN EXCLUSION ZONE

AROUND DRFFLING AREAS AN OPENING IN THE BARRICADESBARRICADE UPWIND OF THE

EQUIPMENT WIFI SERVE AS AN ENTRY AND EXIT POINT PERSONNEL

DECONTAMINATION STATION WILL BE ESTABLISHED AT THISTHI POINT ALL ACCESSACCES TO THE

DRILLING
LOCATION WILL BE MADE AT THE ENTRY AND EXIT POINT

THE SITE WILL BE BARRICADED OR OTHERWISE MADE SECURE AT THE END OF EACH

WORKDAY SOILSSOIL WILL BE DRUMMED OR PLACED ON PLASTIC AND COVERED

DECONTAMINATION FLUIDSFLUID WILL BE DRUMMED AND PROPERLY LABELED

THE SHO WILL LOG ALL SITE VISITORSVISITOR IN THE FIELD NOTEBOOK AND WILL ENSURE THAT

ALL PERSONNEL ENTERING THE WORK ZONE ARE BRIEFED ON SITE ACTIVITIESACTIVITIE AND

POTENTIAL HAZARDS

77 SITE OPERATION ZONESZONE

THE FOLLOWING THREE SITE OPERATION ZONESZONE WILL BE ESTABLISHED AT EACH

INVESTIGATION SITE

EXCLUSION ZONE

CONTAMINATION REDUCTION ZONE AND

SUPPORT ZONE
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THE EXCLUSION ZONE INCLUDESINCLUDE AREASAREA OF ACTIVE INVESTIGATION OR CLEANUP

PRESCRIBED LEVELSLEVEL OF PROTECTION MUST BE WORN BY ALL PERSONNEL WITHIN THE

EXCLUSION ZONE THE BOUNDARY OF THE EXCLUSION ZONE SHOULD BE WEL4

DEFINED PHYSICAL OR GEOGRAPHICAL BARRIER

THE CONTAMINATION REDUCTION ZONE SERVESSERVE TO PREVENT THE TRANSFER OF

HAZARDOUSHAZARDOU MATERIALSMATERIAL PICKED UP ON PERSONNEL OR EQUIPMENT IN THE

EXCLUSION ZONE

THE SUPPORT ZONE IS THE OUTERMOST AREA AND IS CONSIDERED NON
CONTAMINATED AREA THE FIELD OPERATIONSOPERATION COMMAND POST FIRST AID STATION

AND ANY OTHER INVESTIGATION SUPPORT ACTIVITIESACTIVITIE ARE LOCATED IN THE SUPPORT

ZONE POTENTIALLY CONTAMINATED EQUIPMENT IS NOT ALLOWED IN THISTHI AREA

78 EMERGENCY OPERATION SHUTDOWN PROCEDURESPROCEDURE

IN THE EVENT AN EXTREMELY HAZARDOUSHAZARDOU SITUATION DEVELOPSDEVELOP ON SITE THE SHO

MAY TEMPORARILY SUSPEND OPERATIONSOPERATION UNTIL THE SITUATION IS CORRECTED OR

CONTROLLED THE SHO WILL HAVE THE AUTHORITY TO RESTART OPERATIONSOPERATION WHEN

THE SITUATION AS BEEN CORRECTED AND SAFE WORKING CONDITIONSCONDITION HAVE BEEN

RESTORED

79 SPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASE

SPILLSSPILL OR HAZARDOUSHAZARDOU MATERIAL RELEASESRELEASE RESULTING IN HUMAN EXPOSURE OR OFF

SITE ENVIRONMENTAL CONTAMINATION ARE REPORTED TO THE APPROPRIATE

AUTHORITIESAUTHORITIE BY THE SHO SMALL SPILLSSPILL ARE REPORTED TO THE SHO AND ARE

TAKEN CARE OF PER THE CHEMICAL MANUFACTURESMANUFACTURE RECOMMENDED PROCEDURES

710 COMMUNITY SAFETY

RELEASE OR OFFSITE MIGRATION OF CONTAMINANTSCONTAMINANT DURING FIELD OPERATIONSOPERATION IS

UNLIKELY HOWEVER IN THE EVENT OF SIGNIFICANT RELEASE OF CONTAMINANTSCONTAMINANT

DURING FIELD WORK THE PROPER STATE AND LOCAL AUTHORITIESAUTHORITIE WILL BE

IMMEDIATELY NOTIFIED APPROPRIATE ACTIONSACTION WILL BE TAKEN TO PROTECT THE

PUBLIC AND CONTROL THE CONTAMINANT RELEASE OR MIGRATION
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ATTACHMENT

SAFETY AND HEALTH FORMSFORM
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SIGNATURE PAGE

THE FOLLOWING SIGNATURESSIGNATURE INDICATE THAT THE SAFETY AND HEALTH PROGRAM HAS BEEN

READ AND ACCEPTED BY ERM MANAGEMENT AND PERSONNEL AS WELL AS ALL CONTRACTORSCONTRACTOR

AND SUBCONTRACTORSSUBCONTRACTOR AND THEIR PERSONNEL

NAME TITLE COMPANY SIGNATURE DATE
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SUPERVISORSSUPERVISOR ACCIDEN1YTNCIDENT INVESTIGATION REPORT

INJURED EMPLOYEE TITLE

DATE OF ACCIDENTINCIDENT DEPT

LOCATION TIME ON THISTHI JOB

ENGAGED IN WHAT WORK WHEN INJURED

NATURE OF ACCIDENTIRTCIDENT

HOW DID ACCIDENTINCIDENT OCCUR

WHAT CAN BE DONE TO PREVENT RECURRENCE OF THE ACCIDENT

WHAT HAS BEEN DONE TO PREVENT RECURRENCE OF THE ACCIDENT

SUPERVISORSSUPERVISOR SIGNATURE DEPT DATE

REVIEWERSREVIEWER SIGNATURE DEPT DATE

NOTE TO BE SUBMITTED TO THE SAFETY AND HEALTH MANAGER WITHIN DAYSDAY OF THE

ACCIDENTINCIDENT
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DAILY TAILGATE SAFETY MEETING FORM

DATE
PROJECT NAME
SPECIFIC LOCATION

TIME

TYPE OF WORK
CHEMICALSCHEMICAL PRESENT

JOB NUMBER

PROTECTIVE CLOTHINGEQUIPMENT

SAFETY TOPICSTOPIC DISCUSSED

HAZARDSHAZARD OF CHEMICALSCHEMICAL PRESENT

PHYSICAL HAZARDSHAZARD

EMERGENCY PROCEDURESPROCEDURE

HOSPITALCLINI PHONE PARAMEDICSPARAMEDIC

HOSPITAL ADDRESSADDRES

SPECIAL HAZARDSHAZARD

OTHER TOPICSTOPIC

NAME PRINTED

ATTENDEESATTENDEE
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ATTACHMENT

MATERIAL SAFETY DATA SHEETSSHEET

A48
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MATERIAL SAFETY DATA SHEETSSHEET COLLECTION

SECTION 1 MATERIAL IDENTIFICATION

TRKHLOROETHYLEOE CHC1 DCRIPT1ON DENED BY UEAUNG TAO CHLOROETHANE WITH LIRE OR OTHER ALKALI IN THE PRESENCE OF NFPA
WAT OR BY THERMAL DORNPOSILION OF TERACHLOROCTHWC FOLLOWED BY ATEWN DISTILLATION STABILIZERSSTABILIZER SUCH AS EPICHIOROHYDRIN

ISOBUTANOL CARBON TEUCHLORIDE CHLOROFORM BEUZENE OR PENIANOL2UIETHANOL ARE THEN SDDCD USED AS DEGREASING

SVCRRT IN CLECNONICSCLECNONIC AND
THY CLEANING CHEMICAL INTERMEDIATE REFRIGERANT AND HCATCXCHANGE LIQUID

AND DILUENT IN PAINT 3
AND ADHESIVESADHESIVE IN OIL A AND WAX EXOACUON AND IN AEROSPACE OPERARIONSOPERARION FLUSHING LIQUID OXYGEN FORMERLY USED AS

FURRUGANT FCOD AND ANESTHETIC REPLACED DUE TO ITS HAZARDOUSHAZARDOU DECOMPOSITION IN CLOSEDCSRCUIT APPARATUS

OTHER DESIGNATIONSDESIGNATION CAS NO 79016 ACETYLENE UICHONDC ALGYLCRI INWIENTH BETIZIPT CHRTC CHIORYLEN DOW 2T

TRI ETHYLENE TSICHLORIDC GERMALGENE NARCOGCN TRIASOL TSICHLOMETHENC TCE 1L3UICH1AROETHENE
MANUFACTURER CONTACT YOUR SUPPLIER OR DISTHBUI CONSULT LATEST CHEWICOJ WCCK BUYERSBUYER GIDC FOR SUPPLIERSSUPPLIER LIST PPE

OUC
CAUTIONSCAUTION TCE IS IRNTARING AND TOXIC TO THE CENIRAL NERVOUSNERVOU SYERN CNS LNHA1AON OF HIGH ONNEENIRATIONSONNEENIRATION HAVE ICED TO DEATH DUE TO EFFU

VENTHCULN FLBRIFLAION CWONIC EXPOSURE MAY ICED TO HEART LIVER AND KIDNEY DAMAGE THE
LIQUID IS ABIORBED THTIUGH THE SKIN ALTHOUGH

SCC

IT HAS RELATIVELY LOW FLASH POINT TCE BURNSBURN WITH DICULTY

SECTION 2 INGREDIENTSINGREDIENT AND OCCUPATIONAL EXPOSURE LIMITSLIMIT

TIICHLOROETHYLCNC 100 STABILIZERSSTABILIZER SEC 1J

1991 OSIA PELSPEL 199293 ACGIH TLVSTLV 19586 TOXICITY DATA

8HR TWA 50 PPM 270 MGRN TWA 50 PPM 269 MGRN HUMAN INHALATION TCT 160 PPRN3 RUIN CANSND

15RUIN STEL 200 PPM 1080 RUGRN STEL 200 PPM 1070 MGRN HALLUCINATIONSHALLUCINATION AND DISTORTED PERCEPTIONS

1990 IDLH LEVEL 1990 DFG GERMANY MAK HUMAN LYMPHOCYTE MLIL CAUSED DNA INHIBITION

1000 PPM CEILING 50 PPM 270 MGRN RABBIT SKIN 500 MG24 HR CAUSED SEVERE IRRUSZION

1990 NIOSH REL CATEGORY SUAL NTH SYSTEMIC EFF RABBIT EYE 20 MGF24 HR CATIED MODERATE HRIIATION

10HR TWA 25 PPM 135 MGRN HALFLIFE 21W TO HIIT LENGTH MOUSE ORAL TD 455 MGFQ ADMINISTERED INTERRNH
PEAK EXPOSURE LUNSU 250 PPM 30 TURN

TAUTLY FOR 78 WEEKSWEEK PRODUCED LIVER RUMORS

IVERAGE VALUE PEAKSSHIFT

SEA NIOSH RTECSRTEC KX4550000 FOR ADDIDONAL IMTATICE MUTANON REPRODUCTIVE ESNORIGENISESNORIGENI AND TCAIY DATA

SECTION PHYSICAL DATA

BOILING POINT 189 87 VAPOR PRESSURE 58MM HG AX 68 20 100 RUM HG AX 32

FREEZING POINT 121 85 SATURATED VAPOR DENSITY AIR 0075 LBSFL 12 KG 00956 LBSFR 133 KZJM
VISCOSITY 00055 POISE AX 77 25 WATER SOLUBILTRY VERY SLIGHTLY SOLUBLE 01 AT 77 25
MOLECULAR WEIGHT 13138 OTHER SOLUBWTIESSOLUBWTIE HIGHLY SOLUBLE IN ORGANIC SOLVENTSSOLVENT ALCOHOL ACETONE ETHER CARBON

DENSITY 14649 AT 2014 TECICHLORIE CHLOROFORM AND LIPIDS

REFRACTION INDEX 14771168 20 2D SURFACE TENSLON 293 DYNECM
ODOR THRESHOLD 82 TO 108 PPM NO AN EFFECTIVE WWRWTG

APPEARANCE MD ODOR CLEAR COLORLESSCOLORLES SOMETIMESSOMETIME DYED BLUE MOBILE LIQUID WITH SWECT CHLOROFORM ODOR

FLASH POINT 90 32 CCIAUWIGNITIOO TEMPERATURE 788 420 CJLEL 8 25 125 100 CUEL 10 25 90 100

ETINGTZISHING MEDIA CLASSCLAS 1C FLAMMABLE LIQUID ALTHOUGH IT HAS FLASH POINT OF 90 ITE BURNSBURN WITH DIFFICULTY FOR SMALILIREG USE THY

CHEMICAL CARBON DIOXIDE WATER SPRAY OR REGULAR FOAM FOR
LARGE FIRESFIRE USE WATER SPRAY FOG OR REGULAR FOAM UNUSUAL FIRE OR EXPIOALON HAZARDZ

VAPORAIR MIZTINESMIZTINE MAY EXPLODE WHEN IGNITED CONTAINER MAY EXPLODE IN HOAX OF FIRS SPECIAL FIREFLGHTTNG PROCEDURESPROCEDURE BECAUSE FIRE MAY PRODUCE
TOC THERMAL DECOMPOSITION PRODUCTSPRODUCT WEAR SELFCONTAINED BREATHING APPAMNISAPPAMNI SCBA WITH FULL

FACEPIECE OPERATED IN PRESSUREDEMAND OR

POSITIVEPRESSURE MODE STRUCTURAL FIREFIGHTERSFIREFIGHTER OECNVC CLOTHING PROVIDESPROVIDE ONLY LIMITED PROTECTION AGAINST TCE APPLY COOLING WATER TO SIDESSIDE OF

CONTAINER UNTIL WELL AFTER FIST IS OUT STAY AWAY FROM ENDSEND OF TANKS DO NO RELEASE NINOFF FROM FIRE CONTROL METHODSMETHOD TO SEWERSSEWER OR WATERWAYS

SUSBLIITYFPOLYMERTZ TCE SLOWLY DECOMPOSESDECOMPOSE IN THE PRESENCE OF LIGHT AND MOISTURE TO FORM CTAROSIVE HYDROCHLORIC ACID HAZARDOUSHAZARDOU POLYM
ERIZATION CANNOT OCCUR CHEMICAL INCOMPATLBLILTICSINCOMPATLBLILTIC INCLUDE ALBLISALBLI SODIUM HYDROXIDE CHEMICALLY ACTIVE METALSMETAL ALUMINUM BERYLLIUM LITHIUM

MAGNESIUM SODIUM POTASSIUM AND TITANIUM CPOSIDEA AND OSIDANTSOSIDANT NITROGEN LEWAOXIDE PERCHIORIC ACID CONTACT WITH LCHLORO23EPOXY PROPANE
OR THE MONO AND DI 23EPOXYPROPYL ETHERSETHER OF 14BUTANEDIOL 22BSS42 CPOXYPZOPOXYPHARYL CAN IN THE PRESENCE OF CATALYTIC

QUANTITIESQUANTITIE OF HALIDE IONSION CAUSE DEHYDROCHLOTINADON OF TCE TO EXPLO5IVE DICHLOMNACETYLENE CONDITIONSCONDITION TO AVOID EXPOSURE TO LIGHT MOISTURE

IGNITION SOUMESSOUME AND
INCORNPATIBLCT HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOALTIORU THERMAL OXIDATIVE DECOMPOSITION OF TCE ABOVE 300 OR EXPOSURE

TO ULTRAVIOLET LIGHT CAN PRODUCE CARBON DIOXIDE C02 SAD TOXIC DICHIORO ACETYLENE EXPLOSIVE CHLORINE HYDROGEN CHLORIDE AND PHOSGENE GAS

SECTION6HEALTHHAZARD
CARCINOGENICITY THE FOLLOWING AGENCI HAVE RATED TCESTCE EARCUIOGENICITY JARC CLASSCLAS LIMITED ANIMAL EVIDENCE INSUFFICIENT HUMAN DATA
GERMANY MAX CLASSCLAS B JUSTIFIABLY SUSPECTED OF HAVING CARCINOGENIC POTENTIAL NIOSH CLASSCLAS CARCINOGEN DEFINED WITH NO FURTHER CAREGOR
IZATION SUMMARY OF RISKSRISK ICE VAPOR IS IRRITATING TO THE EYESEYE ROSE AND RNTPIRAZORY USESUSE AND INHALATION OF HIGH CONOMLMUONSCONOMLMUON CAN LEAD TO SEVERE

CNS EFFECTSEFFECT SUCH AS NNCONSCJOTISNESNNCONSCJOTISNE VATNICELER ARRYTHMIASARRYTHMIA ARID DEATH DUE TO CARDIAC AAEST LD LIVER DYSFUNCTION WAS ALSO SEEN AX LEVELSLEVEL HIGH

ENOUGH TO PRODUCE CNS EFFECTS CONTACT WITH THE LIQUID IS
IRRITATING TO THE SKIN ARID CAN LEAD TO DERUATISISDERUATISI BY DDAMNG THE SKIN QIRONIC TOXICITY IX

OBCRVED IN THE VICTIMSVICTIM INEREASING INTOLERANCE TO ALCOHOL CHARACTERIZED BY DEGRMAASDEGRMAA FLUSH NANSIENT REDNESSREDNES OF THE FACE TRUNK AND AIMSAIM THE
EUPHORIC EFFECT OF ICE HAS LED TO CRAVING AND HABITUAL

SRZIFFRNG OF ITS VAPORS
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SECTION 6 HEALTH HAZARD DAA CONT2NUED

TCE CROSSESCROSSE THE PLACENTA BARRIER AND THUSTHU EXPOSESEXPOSE THE FEUNSFEUN ANY CFTUU ARE YET UNERXWN THERE ARE JNCREAACSI REPORTSREPORT OF MCNSOISAL THAORACRI IN

WOMEN WORKERSWORKER AND DECREASED LIBIDO IN RNAJESRNAJE AT EXPOSURESEXPOSURE HIGH ENOUGH TO CAUSE CNS EFFECTS TCE IS CLJMINAZCD UNCHANGED IN EXPIRED AZR AND IS

METABOBICSMETABOBIC TISCHLOROACEUC ACID OICHLOMETHARIOL IN BLOOD ARID UNNC MEDIESI CONDITIONSCONDITION AGGRAVATED BY LONGTERM POEURE DIAORDCT OF

THE NERVOUSNERVOU SYSTEM SKM HEART LIVER ARID KIDNEY TARGET ORGANSORGAN RESPIRATORY CENTSAL
CRAPNESAI NERVOUSNERVOU AND CARDIOVASCULAR BEARSBEAR TYNE

LIVER KIDNEY AND SKIN PRIMARY ENTRY ROUTESROUTE INHALATION SKIN AND EYE CONTACT AND INGESTION RARELY ACUTE ELTECU VAPOR INHALATION US
CAUSE EYE NOSE AND LINOAT IRRITSUON NAUSEA BLURRED VISION OVEREXCITEMENL HEAIATHC DRUNKENNESS MEMORY LOSS UREGULAR HEARTBEAT

RESULTING ITT

SUDDEN DESTH UNCONSCIOUSNESSUNCONSCIOUSNES AND DEATH DUE TO CARDIAC FAILURE SKIN CONTACT WITH THE
LIQUID CAN CAUSE DRYNESSDRYNES AND KING AND PROLONGED

CXPOSURE GENERA1LY IF THE VICTIM IS UNCONSCIOUSUNCONSCIOU CAN CAUSE BLISTERING EYE CONTACT CAN CAUSE FRTISANON AND WATERING WITH CORNEA EPITHEIUM IRIJMV

IN SOME CASES INGESUOR OF THE IIUID CAN CAUSE LIP MOUTH AND GASNOINTESUNAJ UMAIJON INEGUJAR HEARTBEAT NAUSEA AND VOMITING THAIRHEA

POSSIBLY BLOODSTAINED DROWSINESSDROWSINES AND RISK OF PULMONARY EDEMA FLUID IN LUNGS CHRONK EFFECTSEFFECT EFFECTSEFFECT MAY PERSIST FOR SEVERAL WEEKSWEEK OR

MONTHSMONTH AFTER REPEATED EXPOSURE SYMPTOMSSYMPTOM INCLUDE GIDDINESS OMTABILITY HCADACHC DIGESTIVE DISTURBANCES MENTAL CONFUSION INTOLERANCE TO ALCOHOI

DEGRESSERSDEGRESSER FLUSH ALTERED COLOR PERCEPTION LOSSLOS OR IMPAIRMENT OF SENSE OF SMELL DOUBLE VISIDRI ARID PERIPHERAL NERVOUSNERVOU SYSTEM FUNCTION INIPAINNCNR

INCLUDING PERSISTENT
NEURITISNEURITI TEMPORARY LOSSLOS OF SENSE OF TOUCH AND

PARALYSISPARALYSI OF THE FINGERSFINGER FROM DIRECT CONTACT WITH TCE
LIQUID

FIRST AID EYESEYE DO TOT ALLOW VICTIM TO RUB OR KEEP EYESEYE TIGHTLY SHUT GENTLY LIFT EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH
FLOODING

AMOUNTSAMOUNT OF WATER UNTIL OANSPONAD TO AN EMERGENCY MEDICAL FACILITY CONSULT PHYSICIAN IMMEDIATELY SKIN QUICKLY REMOVE ONTAMMATED

CLOTHING
RINSE WITH

FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MIST WASH EXPOSED AREA WITH SOAP AND WATER INHALATION REMOVE EXPOSED PERSON IT

FRETH AIR AND SUPPORT BREATHING AS NEEDED INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON CONTACT POISN
CORTEO CANTER AND UNLESSUNLES OTHERWISE ADVISED HA THAT CONSCIOUSCONSCIOU AND ALERT PERSON DRINK TO GLASSESGLASSE OF WATER THEN INDUCE VOMITING DO NOT GIVE

MILK AS ITS FAT CONTENT TCE IS LIPID SOLUBLE MAY IRTHANCE GASIROINTESLTHAI ABSORPTION OF TCE NOTE TO PHYSICIANSPHYSICIAN TCE ELIMINATION SEEMSSEEM IN BE

THPHASIC WITH HALF LIVESLIVE AT20 RUIN IN AND 30 HR SOME SUCCESSSUCCES IS INCRI IN NEATING PATIENTSPATIENT WITH PROPRANOLOL AEMPINC ARID DISULFIRARN MONITOR

URINE AND BLOOD LETHAL LEVEL IN 110 SGJML MECABOLITES 100 MGG OCASININE CHCBLOEOACCXIC ACID IN URINE SAMPLE AT END OF WORKWEEK

BE NSGT TTICHICROETHARIOL IN BLOOD
SANLPTE

AM END OF SHTFI AT END OF THE WORKWEEK THESE TESTSTEST ARE RIOT 100 ACCURATE INDICATORI OF EXPOSURE

MONITOR TCE IN EXPIRED AIR AS CONFIRMATORY TEST

SECTION 7 SPILL LEAK AND DISPOSAL PROCEDURESPROCEDURE

SECTION 8 SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR CHEMICAL
SAFERY GOGGLESGOGGLE CUPTYPE OR RUBBER FRAMED UIPPED WITH IMPACTRONSTANT GLASSGLAS PER OSHA EYE AND FACEPROTECTION

REGULATIONSREGULATION 29 CFR 1910133 BECAUSE CONTACT LENSLEN USE IN INDUSNY IS CONNOVERSIAL ESTABLISH YOUR OWN POLICY RESPIRATOR SEEK PROFESSIONAL

ADVICE PRIOR SO RESPIRATOR
SELECTION ND USE FUW OSHA

RESPIRATOR REGULATIONSREGULATION 29 CR 1910134 AND IF NEEEASAIY WEAR MSHAJNIOSIL

APPROVED RESPIRSTOR
AT

ARTY DETECTABLE CONICENOAUORT WEAR SCBA WITH FULL FACEPIECE OPERATED IN PRESSURE DEMAND OR OTHER POSITIVE PRESSURE

MODE FOR EMERGENCY OR NONROUTINE
OPERATIONSOPERATION CLEANING SPILLSSPILL REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN SCRA WWUNG AIRPVR4FYING RERPIRA

TORI DO ITO PROTECT
WORKERSWORKER III

OXYGERDEFICIESSSOXYGERDEFICIESS AIMOSPHERE IF RESPIRATORSRESPIRATOR ARE USED OSHA REQUIRESREQUIRE REAP TORY PROTECTION PEOAXN THAT INCLUDESINCLUDE

AT LCAAM MEDICAL CERIFSCAUON TRAINING FITTESTING PERIODIC ENVOONMENTAL MONITORING MAINTENANCE INSPECTION CLEANING AND CONVENIENT SANITARY

STORAGE AREASAREA OTHER WEAR CHEMICALLY PROTECTIVE GLOVESGLOVE BOOTS APRONSAPRON AND
GAUNTLESSGAUNTLES MADE FROM VITON OR NEOPRENE TO PREVENT SKIN CONTACT DO IN

USC NATURAL RUBBER OR POLYVINYL CHLORIDE PVC VENTILATION PROVIDE GENERAL AND LOCAL EXHAUST VENTILATION SYSTEMSSYSTEM TO MAINTAIN AMIORNE CONCERNA
UONSUON BELOW OSHA PELSPEL SEE 2 LOCAL EXHAUST VESUUIATION IS

PREFERRED BECAUSE IT PREVENTSPREVENT CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTROL

1MG ITAT ITS SOURCET1031 SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH SZANONSSZANON SAFETYQUICKDRENCH SHOWERSSHOWER AND WASHING
FACILITIES CONTAMINATED EQUIPMENT SEPARATE CONTAMINATED WORK CLOTHESCLOTHE FROM SNSEX CLOTHESCLOTHE AND LAUNDER BEFORE REUSE REMOVE THISTHI MATERIAL IRON

YOUR THOESTHOE AND CLEAN PERSONAL PROTACTIVE EQUIPMENT COMMENTSCOMMENT NEVER EAT DRINK CI SMOKE IN WORK AREAS PRACTICE GOOD PERSONAL HYGIENE
ESPECIALLY BEFORE EASING DRINKING SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION 9 SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT
STORAGE REQUIREMENTSREQUIREMENT PREVENT

PHYSICAL DAMAGE TO CONTAINERS STARE IN STEEL DRUMSDRUM IN COOL DRY WELJVENTIIASCD AREA AWAY FROM SUNLIGHT HEAT

IGNITION SOURCESSOURCE ARID INCOISIPATIBLESINCOISIPATIBLE SEC STATSSTAT LARGE QUANTITIESQUANTITIE IN GALVANIZED IRON BLACK IRON OR STEEL CONTAINERSCONTAINER MA1 AMOUNTSAMOUNT IN DARK AMBER
COLORED GLASSGLAS BOTTLES ENGINEERING CONTROLSCONTROL TO TEDUEE POTENTIAL HEALTH HAZARDS USE SUFFICIENT DILUTION OR LOCAL EXHAUST VENTILATION TO CONTROL

AIROONIC CONTAMINANTSCONTAMINANT AND TO MAINTAIN CONCEMICATIONSCONCEMICATION AS THE LOWEST PRACTICSPRACTIC LEVEL DESIGN PROCESSESPROCESSE SO THAT THE OPERATOR IS NOT DIRECTLY EXPOSED TO

THE SOLVENT OR ITS VAPOR DO NOT USE OPEN ELECOIC HEATERSHEATER HIGHTEMPERATURE PROCESSESPROCESSE AREWELDING OR OPEN FLAMESFLAME IN TCE ATMOSPHERES ADMINISADMINI
TRATIVE CONTROLSCONTROL CONSIDER PIEPLACEMENT ARID PERIODIC MEDICAL EXARNA OF EXPOSED WORKERSWORKER WITH EMPHASISEMPHASI ON SKIRT RESPIRATORY CARDIAC CENTRAL ARID

PERIPHERAL NERVOUSNERVOU SYSTEMSSYSTEM AND LIVER AND KIDNEY FUNCTION EMPLOY ALA AND BIOLOGICAL NASRIRIORING BUS INSTRUCT EMPLOYEESEMPLOYEE ON SALE HANDLING OF

TCE
TRANSPORTATION DATA 49 CFR 172J01

DOT SHIPPING NAME THCHLOROCZHYLERIE PACKAGTNA AUTHORIZATIONSAUTHORIZATION QUANTITY UMLTATLONSUMLTATLON
DOT HAZARD CIASSCIAS 6J

CEPTHISCEPTHI 173153 PASSENGER AIRCRAFT ORRALICAR 60
ID NO UN17IO NONBULLSNONBULL PCKAGTNR I733 CARGO ALRCRATT ONLY 220L

LA1 AIA FRONT

BULK PACKAGING 173241 VEEI STOWAGE REQUIREMENTSREQUIREMENT

DOT SPECIAL PROVISIONSPROVISION 172102 N36 TI O
MSOSMSO CILCRVO4 RDAENCEC 2673100 101 103 124 12TI 127 132 133 136 139 LAO 14Z 149 153 159 163 164 167 16 171 174 175 176 180
PTCPSRED GAREWAS BA TNDURTAL HYGLEAC REVIEW WILAASWILAA MEDICAL REVIEW AC DERLIRIGION MD

SPILLLEAK IMMEDIATELY NOTIFY SAFETY PERSONNEL ISOLATE AND VENTILATE AREA DENY ENTRY AND
STAY UPWIND SHUT OFF ALL IGNITION SOURCES FOR SMALL

STILLS TAKE UP WITH EARTH SAND VERMICULITE OR OTHER ABSORBCRTL NONCORNBUSCIBLE MATERIAL AND PLACE IN SUITABLE CONTAINER FOR LACER DISPOSAL FOR
LARGE

TPILLI FLUSH TO CONTAINMENT ARCSARC WHERE DENSITY STRATIJCATION WILL FORM BOTIOM TCE LAYER WHICH CAN BE PUMPED ND CONTAINERIZED REPORT ANY

RELEASE IN CXESSCXES OF 1000 LBS FOLLOW
APPLICABLE OSHA REGULATIONSREGULATION 29 CFR 1910120 ECOTOXLDTY VALUESVALUE BLUEGILL SUNFISH LC 44700 ZGLJ

96 HR FATHEAD MINNOW PIMEPHALERPROMELES LC 407 MGL6 HI ENVIRONMENTAL DEGRADATION IN AIR TCE IS PHOTOOXIDIZED WITH HALFIIF

OF DAYSDAY AND REPORTED TO FARM PHOSGENE DICHIOROACETYL CHLORIDE AND FORMYL CHLORIDE IN WAXER IT EVAPORATESEVAPORATE RAPIDLY IN MINUTESMINUTE TO HOURS TCE

RAPIDLY EVAPORATESEVAPORATE AND MAY LEACH SINCE IT DOESDOE NOT ABSORB TO SEDIMENT SOIL ABSORPTIONLMOBFLLTY ICE HAS LOG KW OF
INDICATING HIGH SOIL

MOBILITY DISPOSAL WASTE ICE CAN BE POURED ON DRY TAND AMID ALLOWED TO VAPORIZE IN ISOLATED LOCATION PUSIFLED BY DISTILLATION ORRENARRIED TO

SUPPLIC POTENTIAL CANDIDATE FOR
ROTARY KILN INCINERATION AT 1508 TO 2912 820 TO 1600 WITH AN ACID SCRUBBER TO REMOVE HALO ACIDS CONTACT

YOUR SUPPLIER OR LTCENSCD CONOACTOR FOR DETAILED RECOMMENDATIONS FOLLOW
APPLICABLE FEDERAL STATE ARID LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION OSHA DESIGNATIONSDESIGNATION
SARA EZEMEIY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT LISTED

LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE 21A
LISTED AS SARA TOXIC CHCSTUCJ 40 CFR 37265

LISTED AS RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26133 26131 NO 1J228 R02 SPENT SOLVENT

LISICD AS CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 FINAL REPORTABLE QUANTITY ROJ 100 LB 454 KG PER RCRA SEC 3001 CWA SEE

B4 CWA SEC 307

AR AI PES1
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MATERI SAFETY DATA SHEETSSHEET COLLECTION

GENLUM PUBLISHING CORPORATION
1145 CATAIYN STREET SHEET NO 467

SCHENECTADY NY 123031836 USA AUTOMOTIVE GASOLINE LCADRREE

518 3778854

ISSUED 1081 REVISION 7 991

SECTION MATERAUDENTIT1CATIOR

AUTOMOTIVE GASOLINE LEADFREE DESCRIPTION MIXRURT OF VOLATILE HYDROCARBONSHYDROCARBON CODPOSED MAINLY OF BRANCHCDCHAIN

PARAFFINSPARAFFIN CYCLOPARAFFINSCYCLOPARAFFIN OLCINSOLCIN NAPHLHCNCSNAPHLHCNC AND AROMALICS IN GENERAL GASOLINE IS PRODUCED FROM PETROLEUM SHALE OIL

ATHABASCA TAR SANDSSAND AND COAL MOTOR GASOLINESGASOLINE ARE MADE CHIEFLY BY CRACKING PROCESSESPROCESSE WHICH CONVERT HCAVIER PETROLEUM

FRACTIONSFRACTION INTO MORE VOLATILE FRACTIONSFRACTION BY THERMAL OR CATALYTIC DECOMPOSITION WIDELY USED AS FUCI IN INTERNAL COMBTISTIORI

ENGINESENGINE OF THE SPARKIGNITED RECIPROCATING TYPE AUTOMOTIVE GASOLINE HAS AN OCTANE NUMBER OF APPROXIMATELY 90 HIGH ABSCITIOSABSCITIO

CONTENT OF AROMATIC HYDROCARBONSHYDROCARBON AND CONSEQUENT HIGH TOXICITY ARE ALSO ASSOCIATED WITH HIGH OCTANE RATING SOME HMISHMI
GASOLINESGASOLINE SOLD IN THE US CONTAIN MINOR PROPORTION OF TEAETHYTICSD WHICH IS DDCD IN COCCENTRTIONSCOCCENTRTION NOT EXCEEDING ML

PER GALLON TO PREVENT ENGINE KNOCK HOWEVER METHYLTERTBUTYL ETHER MTBE HAS ALMOST COMICTELY REPLACED

TCTRACTHYLLCAD

OTHER DESIGNATIONSDESIGNATION CAS NO 8006619 BENZIN GASOLINE GASOLENE MOTOR SPIRITSSPIRIT NATURAL GASOLINE PETROL

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTRIBUTOR CONSULT LATEST CHEMICAL LEEK BUYERSBUYER GUIDECI FOR SUPPLIERSSUPPLIER LIL

CAUTIONSCAUTION INHALATION OF AUTOMOTIVE GASOLINE VAPORSVAPOR CAN CAUSE INTENSC BURNING IN THROAT AND LUNGSLUNG CENTRAL NERVOUSNERVOU SYSTEM CNS
DEPRESSION AND POSSIBLE FATAL PULMONARY EDEMA GASOLINE IS DANGEROUSDANGEROU FIRE AND EXPLOSION HAZARD WHEN EXPOSED TO HEAT AND FLAMES

SECTION INGIEDIERITSINGIEDIERIT AND OCCNPATIONA EPOSURELUNTT
AUTOMOTIVE GASOLINE LEADRE

1990 OSHA PELSPEL 199091 ACCIJI TLVSTLV 198586 TOXICITY DATA

8HR TWA 300 PPM 900 MGRN TWA 300 PPM 890 MGRN MAN INHALATIONTC 900 PPMI HR TOXIC EFFECTSEFFECT INCLUDE SENSE

ISMM STEL 500 PPM 1500 MGRN STEL 500 PPM 1480 MGLM ORGANSORGAN AND SPECIAL SENSESSENSE CONJUNCTIVA IRRITATION BCHAVIORAL

HALLUCINATIONSHALLUCINATION DISTORTED PERCEPTIONSPERCEPTION LUNGSLUNG THORAX OR

1990 NIOSH REL RESPIRATION COUGH
NONE ESTABLISHED HUMAN EYE 140 PPNI8 HR TOXIC EFFECTSEFFECT INCLUDE MILD IRRITATION

RAT INHALATION LC0 300 GLMSGLM RUIN

TYPICAL MODERN GASOLINE COMPOSITION IS 80 PARSFFLN 14 AROMATICSAROMATIC AND 6 OTEFINA THE MEAN BNZENE CONTENT II APPROXIMATELY 1 OTHER ADDITIVC INCLUDE

RUT FUR PHOSPHORUSPHOSPHORU AND MTBE

SEE NIOSH RTECSRTEC LX3300000 FOR ADDITIONAL
TOALCITY

DATA

SECTION PHYSICAL DATA

BOILING POINT INITIALLY 102 39 AFTER 10 DISTILLED 140 DENSITYSPECIFIC GRUVLTY 072 TO 076 AT 60 156

60 AFTER 50 DISTILLED 230 110 AFTER 90 DISTILLED WATER SOLUBLUTY INSOLUBLE

338 170 FINAL BOILING POINT 399 204

VAPOR DENSITY AIR 30 TO 40

APPEARANCE AND ODORSODOR CLEAR GASOLINE MAY BE COLORED WITH DYE MOBILE LIQUID WITH CHARACTERISTIC ODOR RECOGNIZABLE AT ABOUT 10 PPM IN AIR

FLASH POINT 45 43 AUTOIGNITLON TEMPERATURE 536 TO 853 280 TO 456 LEL 13 VV UEL 60 VV

EXTINGUISHING MEDIA USE DRY CHEMICAL CARBON DIOXIDE OR ALCOHOL FOAM AS EXTINGUISHING MEDIA USC OF WATER MAY BE INEFFECTIVE TO EXTINGUISH

FIRE BUT USE WATER SPRAY TO KNOCK DOWN VAPORSVAPOR AND TO COOL FIREEXPOSED DRUMSDRUM AND TANKSTANK TO PREVENT PRESSURE RUPTURE DO NOT USE SOLID STREAM OF

WATER SINCE IT MAY SPREAD THE FUEL

UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD AUTOMOBILE GASOLINE IS AN OSIIA CLASSCLAS LB FLAMMABLE LIQUID ARID DANGEROUSDANGEROU FIRE AND EXPLOSION HAZARD

WHEN EXPOSED TO HEAT AND FLAMESFLAME VAPORSVAPOR CAN FLOW TO AN IGNITION SOURCE AND FLASH BACK AUTOMOBILE GASOLINE CAN ALSO REACT VIOLENTLY WITH

OXIDIZING AGENTS

SPECIAL FIREFIGHTING PROCEDURESPROCEDURE ISOLATE HAZARD AREA AND DENY ENTRY SINCE FIRE MAY PRODUCE TOXIC FUMESFUME WEAR SELFCONTAINED BREATHING

APPARATUSAPPARATU SCBA WITH FULL FACEPIECE OPERATED IN PRESSUREDEMAND OR POSITIVEPRESSURE MODE AND FULL PROTECTIVE CLOTHING WHEN THE FIRE IS

EXTINGUISHED USC NONSPARKING TOOLSTOOL FOR CLEANUP BE AWARE OF RUNOFF FROM FIRE CONTROL METHODS DO NOT RELCASC TO SEWERSSEWER OR WATERWAYS

SECTION REACTIITY DATA

STABILITYPOLYMERIZA AUTOMOTIVE GASOLINE IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL STORAGE AND HANDLING CONDITIONS

HAZARDOUSHAZARDOU POLYMERIZATION CANNOT OCCUR

CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE AUTOMOTIVE GASOLINE CAN REACT WITH OXIDIZING MATERIALSMATERIAL SUCH AS PCROXIDESPCROXIDE NITRIC ACID AND PERCHLORATES

CONDITIONSCONDITION TO AVOID AVOID HEAT AND IGNITION SOURCES

HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOSITION THERMAL OXIDATIVE DECOMPOSITION OF AUTOMOTIVE GASOLINE CAN PRODUCE OXIDESOXIDE OF CARBON AND PARTIALLY

OXIDIZED HYDROCARBONS
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I LI FL II VC I CC

STCTIOII TI AIARD DATA

IN 1990
RCPORTC

LHC ARC US GAO1INC AC POSSIBLE HUMAR CAICNOGCR GROUP 213 AILLIOUGH THC LARC HA ISIGNCD AN OVCRALI

CVIIUAUOFL IL ASOLLFLC IL HAS NOT ASSTGNCD AN OVCRALL CVAAUAUON
SPCCILIC SUBSTZTNCC WITHIN THJ GROUP INADCQUATC HUMAO EVIDENCE

SUMMARY RISKSRISK GASOLINE VAPORSVAPOR ARC CONSIDERED MODERATELY POISONOUS VAPOR LOHALALION CAN CAUSE CENTRA NERVOUSNERVOU SYSTEM CNS DEPRESSION
AND MUCOUSMUCOU MEMBRANE AND RTSPIRATORYIRACT IMLATION BNE INHALAUONSINHALAUON OF HIGH CONCCNUAIIONSCONCCNUAIION CAN CAUSE FAIAL PULMONARY EDEMA REPORTED

RCSPONSCSRCSPONSC TO ASOLINC VAPOR CONCCNTRAUONSCONCCNTRAUON ARE 160 TO 270 PPM CAUSESCAUSE EYE AND THROAT IRRITATION IN SCVERAL HOURSHOUR 500 TO 900 PPM CAUSESCAUSE EYE NOSE
AND THROAT IRRITATION AND DIZZNCSSDIZZNCS IN HR AND 2000 PPM PRODUCESPRODUCE MILD ANCSTHCSIA IN 30 NUN HIGHER CONCENTRATIONSCONCENTRATION ARE INTOXICATING IN TO 10

MINUTES IF
LARGE

AREASAREA OF SKIN ARE EXPOSED TO GASOLINE TOXIC AMOUNTSAMOUNT MAY BE ABSORBED REPEATED OR PROLONGED SKIN CXPOSURE CAUSESCAUSE DERMATITIS

CERTAIN INDIVIDUALSINDIVIDUAL MAY DEVELOP HYPERSENSITIVITY INGESTION CAN CAUSE CNS DEPRESSION ULMOTIARY ASPIRATION AFTER INGESTION CAN CAUSE SEVERE

PNCUMONITIS IN ADULTSADULT INGESTION OF 20 TO 50G GASOLINE MAY PRODUCE SEVERE SYMPTOMSSYMPTOM OF POISONING
MEDICAL CONDITIONSCONDITION AGGRAVATED BY LONGTERM EXPOSURE NONE RCPORLCD

TARGET ORJANSORJAN SKIN EYE RESPIRATORY AND CENTRAL NERVOUSNERVOU SYSTEMS

LRLMAR ENTRY ROUTESROUTE INHALATION INGESTION SKIN CONTACT

ACUTE 1FFECTS1FFECT ACUTE INHALATION PRODUCESPRODUCE TNTCNSC NOSE THROAL AND LUNG IRRITATION HEADACHESHEADACHE BLURRED VISION CONJUNCTIVITISCONJUNCTIVITI FLUSHING OF THE FAC
MENTAL CONFUSION STAGGCNOG GAIT SLURRED SPEECH AND UNCONSCIOUSNESSUNCONSCIOUSNES SOMETIMESSOMETIME WITH CONVU1IONS INGESTION CAUSESCAUSE INEBRIATION DRUNKENNESSDRUNKENNES
VOMITING DIZZINESSDIZZINES FEVER DROWSMESDROWSME CONFUSION AND CYANOSISCYANOSI BLUE TO DARK PURPLISH COLORATION OF SKIN AOD MUCOUSMUCOU MEMBRANE CAUSED BY LACK

OF OXYGEN ASPIRATION CAUSESCAUSE CHOKING COUGH SHORTNESSSHORTNES OF BREATH INCREASED RATE OF RESPIRATION EXCESSIVELY RAPID HEARTBEAT FEVER BRONCHITISBRONCHITI AND

PNCUMONITIS OTHER SYMPTOMSSYMPTOM FOLLOWING ACUTE EXPOSURE INCLUDE ACUTE HEMORRHAGE OF THE PANCREASPANCREA FATLY DEGENERATION OF THE LIVER AND KIDNEYS
AND PASSIVE CONGESTION OF SPLEEN

CHRONIC EFFECTSEFFECT CHRONIC INHALATION RESULTSRESULT IN
APPETITE LOSSLOS NAUSEA WEIGHT LOSSLOS INSOMNIA AND UNUSUAL SENSITIVITY HYPERESTHESIA OF THE DISTAL

CXTZTMSTICSCXTZTMSTIC FOILOWCD BY MOTOR WEAKNESSWEAKNES MUSCULAR DCGCNCRATION AND DIMINISHED TENDON REFLEXESREFLEXE AND COORDINATION REPEATED SKIN EXPOSURE CAN
CAUSE BLISTERING DRYING AND LESIONS

FIRST AID

EYESEYE GENTLY LIFT THE EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING AMOUNTSAMOUNT OF WATER UNTIL
TRANSPORTED TO AN EMERGENCY MEDICAL

FACILITY CONSULT PHYSICIAN IMMEDIATELY

SKIN QUICKIY REMOVE CONTAMINATED CLOTHING RINSE WITH FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST NUN FOR REDDENED OR BLISTERED AKIN CONSULT

PHYSICIAN WASH AFFECTED AREA WITH SOAP AND WATER

INBALATLON REMOVE EXPOSED PERSON TO FRESH AIR AND SUPPORT BREATHING AS NEEDED
INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON IF INGESTED DO NBC INDUCE VOMA

TRIG
DUE TO ASPIRATION HAZARD

GIVE CONSCIOUSCONSCIOU VICTIM MIXTURE OF TABLESPOONSTABLESPOON OF ACTIVATED CHARCOAL MIXED IN OZ OF WATER TO DRINK CONSULT PHYSICIAN IMMEDIATELY
ARTER FIRST AID GET APPROPRIATE INPLANT PARAMEDIC OR COMMUNITY MEDICAL SUPPORT

SECTION SPTLL LEAK AND DISPOSAL PZOCEDURE

SPILLLEAK NOTIFY SAFETY PERSONNEL EVACUATE ALL UNNECESSARY PERSONNEL REMOVE HEAT AND IGNITION SOURCESSOURCE AND PROVIDE MAXIMUM EXPLOSIONPRNOF
VENTILATION CLEANUP PERSONNEL SHOULD

PROTECT AGAINST VAPOR INHALATION AND
LIQUID CONTACT USE OONSPARKING TOOLS TAKE UP SMALL

SPILLSSPILL WITH SAND OR

OTHER OONCOMBUSTIBLC ADSORBENT DIKE
STORAGE AREASAREA TO CONTROL LEAKSLEAK AND SPILLS FOLLOW APPLICABLE OSHA REGULATIONSREGULATION 29 CFR 1911120

AQUATIC TOXICITY BLUCGIFL FRESHWATER LC PPNI96 HR

LISPOSAL CONTACT YOUR SUPPLIER OR C105A CONTRACTOR FOR DCTAILCD RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STALE AOD LOCAL REGULATIONS
EPA DESIGNATIONSDESIGNATION
RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26121 CHARACTERISTIC OF IGNITABIHTY

CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 NOT LISTED

SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT LISTED

SARA TOXIC CHEMICAL 40 CFR 37265 NOT LISTED

OSIIA DESIGNATIONSDESIGNATION
LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE ZLA
SECTION SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE OR CHEMICAL SAFETY GOGGLESGOGGLE PER OSHA EYE AND FACEPROTECTION REGULATIONSREGULATION 29 CFR 1910133 SINCE

CONTACT LENSLEN USC IN INDUSTRY IS CONTROVERSIAL ESTABLISH YOUR OWN POLICY

RESPIRATOR SEEK PROFESSIONAL ADVICE PRIOR TO RESPIRATOR SELECTION AND USE FOLLOW OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 1910134 AND IF

NECESSARY WEAR NIOSHAPPROVED RESPIRATOR THERE ARE NO SPECIFIC N1OSII RECOMMENDATIONS HOWEVER FOR VAPOR CONCENTRATIONSCONCENTRATION NOT IMNIEDI

AICLY DANGEROUSDANGEROU TO LIFE OR HEALTH USE CHEMICAL CARTRIDGE RESPIRATOR EQUIPPED WITH ORGANIC VAPOR CARTRIDGESCARTRIDGE OR SUPPLIEDAIR RESPIRATOR FOR

EMERGENCY OR NONROUTIOC OPERATIONSOPERATION CLEANING SPIIISSPIII REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN SCDA WARNING AIRPURIYING RESPIRATORSRESPIRATOR DO NO
PROTCCT WORKERSWORKER IN

OXYGEN DEJICIENL NSOSPHERES

OTHER WEAR IMPERVIOUSIMPERVIOU GLOVESGLOVE BOOTSBOOT APRONSAPRON AND
GAUNTLETSGAUNTLET TO PREVENT PROLONGED OR REPEATED SKIN CONTACT MATERIALSMATERIAL SUCH AS NEOPRENE OR

POLYVINYL ALCOHO PROVIDE EXCELICOIF GOOD RCIISTANCC FOR PROTECTIVE CLOTHING NOTE RESISTANCE OF
SPECIFIC MATERIALSMATERIAL CAN VARY FROM PRODUCT TO

PRODUCT

VENTILATION PROVIDE GENERAL AND LOCAL EXPLOSIONPROOF EXHAUST VENTILATION SYSTEMSSYSTEM IN MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION BELOW THE OSHA PELSPEL
SEC 2 LOCAL EXHAUST VENTILATION IS PREFERRED SINCE IT PREVENTSPREVENT CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTMLLIO IT AT ITS SOURTET

SAFETY STATIONSSTATION MAKE AVAILABLC IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYQUICKDRENCH SHOWERSSHOWER AND WASHING FACILITIES

CONTAMINATED EQUIPMENT REMOVE THISTHI MATERIAL FROM YOUR SHOESSHOE ARID EQUIPMENT LAUNDER CONTAMINATED
CLOTHING BEFORE WEARING

COMMENTSCOMMENT NEVER CAT DRINK OR SMOKE IN WORK AREAS PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY BEFORE EATING DNAKTNG
SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT
STORAGE REQUIREMENTSREQUIREMENT STORE IN CLOSED CONTAINERSCONTAINER IN COOL DRY WELLVENTILATED AREA AWAY FROM HEAT AND

IGNITION SOURCESSOURCE AND STRONG OXIDIZING

AGENTS PROTECT CONTAINERSCONTAINER FROM PHYSICAL DAMAGE AVOID DIRECT SUNLIGHT STORAGE MUST MEET REQUIREMENTSREQUIREMENT OF OSHA CLASSCLAS LB LIQUID OUTSIDE OR

DETACHED STORAGE PREFERRED

ENGINEERING CONTROLSCONTROL AVOID VAPOR INHALATION AND SKIN OR EYE CONTACT CONSIDER RESPIRATORY PROTECTION PROGRAM
THAT INCLUDESINCLUDE REGULAR TRAINING

MAINTENANCE INSPECTION AND VATUATION INDOOR USE OF THISTHI MATERIAL REQUIRESREQUIRE EXPLOSIONPROOF EXHAUST VENTILATION TO REMOVE VAPORS ONLY USE

GASOLINE AS FUEL SOURCE DUE LO ITS VOLATILITY AND FLAMMABLEFCXPIOSIVE NATURE PRACTICE GOOD PERSONAL HYGIENE AND HOUSEKEEPING PROCEDURES WEAR
CLEAN WORK CLOTHING DAILY

TRANSPORTATION DATA 49 CFR 172101 102
DOT SHIPPING NAME GASOLINE INCLUDING CASINGHEAD AND NATURAL IMO SHLPPLNTNAME GASOLINE

DOT HAZARD CLASSCLAS FLAMMABLE LIQUID IMO HAZARD CLASSCLAS 31
IT NO 1IN1203 ID NO UNI2O3
DOT LABEL FLAMMABLE LIQUID IMO LABEL FLAMMABLE LIQUID

LOT RACKAGLNG EXCEPTIONSEXCEPTION 173118 IMDG PACKAGING GROUP 11

DOT LACKAGING REQUIREMENTSREQUIREMENT T73LL9

TJSSCOJ1ECTJOI REFERENCESREFERENCE 26738910010110312 13613814014314613
LRCPRED BY AHLIION L3S INDUITRLAL HYGIENE REVIEW DJ WILSON CIII MCDICIL REVIEW SILECIMAN MD EDITED BY JR STUART MS

1991 BYOEN PBIHM1 AY OEWII 0FFI0 THEI OBIIW EEI JW0OB04 JDE IN IBH1 R HE4 IE THE EO
NECELIY ITO PWCSWRU EUIBIIILY AIOA1 REEBLE TWO HO FLEA LAKE THE RPIWM RECK KDWIVSI 000IWI IVBIILISI COPNA EIES A WUIWI OLTIRL QWEWSIACW AM 4WII1WA

OIL THE 0WC7 IBKIILY OF EH OIOEL LO IKIKA LOIN AWIA VAADD PLARE IA TOREEQNO A
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MATERIAL SAFETY DATA SHEETSSHEET COLLECTION

GENIUM PUBLISHING CORPORATION
1145 CATALYN STREET

SCHENECTADY NY 123031836 USA

5183778854
ISSUED 1081 REVISION 1190

SECTION 1 MATERIALIDENTIFICATI

DIESEL FUEL OIL NO 2D DESCRIPTION DIESEL FUEL IS OBTAINED FROM THE MIDDLE DISTILLATE IN PETROLEUM SEPARATION DISTILLATE

OIL OF LOW SULFUR CONTENL IL IS COMPOSED CHIEFLY OF UNBRANCHED PARAFFINS DIESEL FUEL IS AVAILABLE IN VARIOUSVARIOU GRADESGRADE ONE OF

WHICH IS SYNONYMOUSSYNONYMOU WITH FUEL OIL NO 2D THISTHI DIESEL FUEL OIL REQUIRESREQUIRE MINIMUM CETANE NO EFFICIENCY RATING
OR

DIESEL FUEL COMPARABLE TO OCTANE NUMBER RATINGSRATING FOR GASOLINE OF 40 ASTM 1613 USED AS FUCI FOR TRUCKSTRUCK SHIPSSHIP AND

OTHER AUTOMOTIVE ENGINESENGINE AS MOSQUITO CONTROL COATING ON BREEDING WATERSWATER AND FOR
DRILLING

MUDS

OTHER DESIGNATIONSDESIGNATION CAS NO 68334305 DIESEL FUEL HMISHMI

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTHBUTOR CONSULT THE LATEST CHEMICAL WEEK DUYERSDUYER CUID FOR
SUPPLIERSSUPPLIER LIST

RO
CAUTIONSCAUTION DIESEL FUEL OIL NO 2D IS SKIN IRRITANT AND CENTRAL NERVOUSNERVOU DEPRESSANT WITH HIGH MIST CONCENTRATIONS IT IS AN ENVIRONMENTAL PPG
HAZARD AND MODERATE RISK S
SECTION 2 INGREDIENTSINGREDIENT AND OCCUPATIONAL EXPOSURELIMITSEXPOSURELIMIT
DIESEL FUEL OIL NO 2D

1989 OSHA PEL 199091 ACGIII TLV 1988 NIOSH REL 198586 TOXICITY DATA
NONE ESTABLISHED MINERAL OIL MIST NONE ESTABLISHED RAT ORAL LD GKG PRODUCESPRODUCE GASTROINTESTINAL HYPCRMOTILITY DIARRHEA

TWA MGMT EFFECTSEFFECT

STEL 10MGRN

DIESEL FUEL NO 2D TENDA TO BE LOW IN UROMATICSUROMATIC AND HIGH IN PARAFFICRICA THU FUEL OIL IS COMPLEX MIXTURE OF 95
PRAFLINIC OLETINIC NAPHTHENIE AND

AROMATIC HYDROCARBONSHYDROCARBON EULFUR 03 AND BEAZENE 100 PPM LOW BEAZENE LEVEL REDUCC
CARCINOGENIC NSK FUEL OILSOIL CAN BE EXEMPTED UNDER THE

BENZECE SNDARD 29 CFR 1910102JJ ALTHOUGH LOW IN THE FUEL ILET BEAZENE CONCENTRETIONA ARE LIKELY
TO BE MUCH

HIGHER
IN

PROCESSING
AREAS

AS SAMPLED BY NONVAPORCOLLECTING METHOD

MONITOR N1OSH RTECSRTEC HIT 500000 FOR FUTURE TOXICITY DATA

SECTION PHYSICAL DATA

ROLLING POINT RANGE 340 TO 675 171 TO 358 SPECIFIC GRAVITY 086
VISCOSITY TO 41 CENTISTOKE AT 104 40 WATER SOLUBLLITY INSOLUBLE

APPEARANCE AND ODOR BROWN SLIGHTLY VISCOUSVISCOU LIQUID

SECTION 4 IFIRE ANDEKPLOSIOTT DATA

FLASH POINT 125 52 MM AUTOIGNITION TEMPERATURE500 932 LEL 06 VV UEL 75 VV

EXTINGUISHING MEDIA USE DRY CHEMICAL CARBON DIOXIDE OR FOAM TO
FIGHT FIRE USE WATER SPRAY TO COOL FIRE EXPOSED CONTAINERS DO NOT USE

FORCED WATER SPRAY DIRECTLY ON BURNING OIL SINCE THISTHI WILL SCATTER THE FIRE USE SMOTHERING TECHNIQUE FOR EXTINGUISHING FIRE

UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD DIESEL FUEL OIL NO 2D IS OSHA CLASSCLAS II COMBUSTIBLE LIQUID ITS VOLATILITY IS SIMILAR TO THAT OLGASOLGA OIL

VAPORSVAPOR MAY TRAVEL TO SOURCE OF IGNITION AND FLASH BACK

SPECIAL FIREFIGHTING PROCEDURESPROCEDURE ISOLATE HAZARD AREA AND DENY ENTRY SINCE FIRE MAY PRODUCE TOXIC FUMESFUME WEAR SELFCONTAINED BREATHING

APPARATUSAPPARATU SCBA WITH FULL FACEPIECE OPERATED IN THE PRESSUREDEMAND OR POSITIVEPRESSURE MODE AND FULL PROTECTIVE CLOTHING IF FEASIBLE

REMOVE CONTAINERSCONTAINER FROM FIRE BE AWARE OF RUNOFF FROM FIRE CONTROL METHODS DO NOT RELEASE TO SEWERSSEWER OR WATERWAYSWATERWAY DUE TO POLLUTION AND FIRE OR

EXPLOSION HAZARD

SECTIONS REACTIVITY DATA

STABLLTTYLPOLYSNERLZ DIESEL FUEL OIL NO21 IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL
STORAGC

AND HANDLING CONDI

TIONS HAZARDOUSHAZARDOU POLYMERIZATION CANNOT OCCUR

CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE IT IS INCOMPATIBLE WITH
STRONG OXIDIZING AGENTSAGENT HEATING GREATLY

INCRCASCSINCRCASC THE TIRE HAZARD

CONDITIONSCONDITION TO AVOID AVOID HEAT AND IGNITION SOUIVCS

HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOSITION THERMAL OXIDATIVE DECOMPOSITION OF DIESEL FUEL OIL NO 2D CAN PRODUCE VARIOUSVARIOU HYDROCARBONSHYDROCARBON AND

HYDROCARBON DERIVATIVESDERIVATIVE AND OTHER PARTIAL OXIDATION PRODUCTSPRODUCT SUCH AS CARBON DIOXIDE CARBON MONOXIDE AND SULFUR DIOXIDE

SHEET NO 470

DIESEL FUEL OIL NO 2D

NFPA

9900 IIBIN5

ANY CONUFLFLCIO SIT OF EJTFLDUCLIOFI WITHOUT LW PLBLURET GWFLFLIFLHT IS PNTTHILED
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NO 470 DIESEL FUEL OTI NO 2D LIAJ

SCCTION 6 HEALTH HAZARD DATA

CARCINOGETIIDTY AITHOUH THC IARC HAS RIOT ASSIGNED AN OVERALL EVALUATION TO DICSCL FUELSFUEL AS GROUP IT HAS EVALUATED OCCUPATIONAL EXPOSUR
PCIROLCUM REFINING AS AN IARC PRUBABIC HUMAN CARCWOGCO GROUP 2A IT HAS CVALUATCD DISTILLATE LIGHT DIESEL OILSOIL AS NOT CLASSIFIABLE AS HUMAN

CARCINOGENSCARCINOGEN GROUP 3
SUMMARY OF RISKSRISK ALTHOUGH DIESEL FUCISFUCI TOXICOLOGIC EFFECTSEFFECT SHOULD RESEMBLE KCROCINCS THEY ARC SOMEWHAT MORE PRONOUNCED DUE TO ADDITIVESADDITIVE

SUCH AS SULFURIZED CSTCRS EXCESSIVE INHALATION OF AEROSOL OR MIST CAN CAUSE RESPIRATORY TRACT IRRITATION HEADACHE DIZZINESSDIZZINES NAUSEA VOMITING AND

LOSSLOS OF COORDINATION DEPENDING ON CONCENTRATION AND
EXPOSURE

TIME WHEN RCMOVCD FROM EXPOSURE AREA AFFECTED PERSONSPERSON USUALLY RECOVER

COMPLETELY IF VOMITING OCCURSOCCUR AFTER INGCSTLON
AND II OIL IS ASPIRATED INTO THE LUNGSLUNG HEMORRHAGING AND PULMONARY EDEMA PROGRESSING

TO RENAL IN

VOLVEMENT AND CHEMICAL PNCUMONITIS MAY RESULT COMPARATIVE RATIO OF ORAL TO ASPIRATED LETHAL DOSESDOSE MAY BE PT VS ML ASPIRATION MAY ALSO

RESULT IN TRANSIENT CNS DEPRESSION OR EXCITEMENT SECONDARY EFFECTSEFFECT MAY INCLUDE HYPOXIA INSUFFICIENT OXYGEN IN BODY CELLSCELL INFECTION PNCUMATO
CCLC FORMATION AND CHRONIC LUNG DYSFUNCTION INHALATION MAY RESULT IN EUPHORIA CARDIAC DYSRHYTHMIASDYSRHYTHMIA RESPIRATORY ARREST ARID CNS TOXICITY

PROLONGED OR REPEATED SKIN CONTACT MAY TITITATE HAIR FOLLICLESFOLLICLE AND BLOCK SEBACEOUSSEBACEOU GLANDSGLAND PRODUCING RASH OF ACNE PIMPLESPIMPLE AND SPOTSSPOT USUALLY ON

ARMSARM AND LEGS

MEDICAL CONDITIONSCONDITION AGGRAVATED BY LONGTERM EXPOSURE NONE REPORTED

TARGET ORGANSORGAN CCZSTRAL NERVOUSNERVOU SYSTEM SKIN AND MUCOUSMUCOU MEMBRANES

PRIMARY ENTRY ROUTESROUTE INHALATION INGESTION

ACUTE EFFECTSEFFECT SYSTEMIC EFFECTSEFFECT FROM
INGESTION

INCLUDE GASTROINTESTINAL IRRITATION VOMITING DIARRHEA AND IN SEVERE CASESCASE CENTRAL NERVOUSNERVOU SYSTEM

DEPRESSION PROGRESSING TO COMA OR DEATH INHALATION OF AEROSOLSAEROSOL OR MISTSMIST MAY RESULT IN INCREASED RATE OF
RESPIRATION TACHYCARDIA EXCESSIVCY RAPID

HEART BEAT AND CYANOSISCYANOSI DARK PURPLISH DISCOLORATION OF THE SKIN AND MUCOUSMUCOU MEMBRANESMEMBRANE CAUSED BY DEFICIENT BLOOD OXYGENATION

CHRONIC EFFECTSEFFECT REPEATED CONTACT WITH THE SKM CAUSESCAUSE DERMATITIS

FIRST AID

EYESEYE GENTLY LIFT THE EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING AMOUNTSAMOUNT OF WATER UNTIL
TRANSPORTED

TO AN EMERGENCY MEDICAL

FACILITY CONSULT PHYSICIAN IMMEDIATELY

SKIN QUICKLY REMOVE CONTAMINATED CLOTHING RINSE WITH
FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MM IF

LARGE AREASAREA OF THE BODY HAVE BEEN

EXPOSED OR ILIRRITATION PERSISTSPERSIST GET MEDICAL HELP IMMEDIATELY WASH AFFECTED AREA WITH SOAP AND WATER

INHALATION REMOVE EXPOSCD PERSON TO FRESH AIR AND SUPPORT BREATHING AS NEEDED

INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON IF INGESTED DO NOT INDUCE VOMIIING DUE TO ASPIRATION HAZARD

CONTACT PHYSICIAN IMMEDIATELY POSITION TO AVOID ASPIRATION

AFTER FIRST AID GET APPROPRIATE INPLANT PARAMEDIC OR COMMUNITY MEDICAL SUPPORT
NOTE TO PHYSICIANSPHYSICIAN GASTRIC LAVAGC IS CONTRAINDICATED DUE TO ASPIRATION HAZARD PRCFRRED ANTIDOTESANTIDOTE ARC CHARCOAL AND MILK IN CASESCASE OF SEVERE

ASPIRATION PNEUMOOITISPNEUMOOITI CONSIDER MONITORING ARTERIAL BLOOD GASESGASE TO ENSURE ADEQUATE VENTILATION OBSERVE THE PATIENT
FOR HR IF VITAL

SIGNSSIGN BECOME

ABNORMAL OR SYMPTOMSSYMPTOM DEVELOP OBTAIN CHEST XRAY

SECTION SPILL LEAK AND DISPOSAL PROCEDURESPROCEDURE

SPILIILEAK NOTIFY SAFETY PERSONNEL EVACUATE AREA LARGE SPILLSSPILL REMOVE ALL HEAT AND IGNITION SOURCESSOURCE AND PROVIDE MAXIMUM EXPLOSIONPROOF

VENTILATION CLEANUP PERSONNEL SHOULD
PROTECT AGAINST VAPOR INHALATION AND

LIQUID
CONTACT CLEAN UP SPILLSSPILL PROMPTLY TO REDUCE FIRE OR VAPOR HAZARDS

USE NOISCOMBUSTIBLE ABSORBENT MATENAL TO PICK UP SMALL
SPILLSSPILL OR RESIDUES FOR

LARGE SPILLSSPILL DIKE FAR AHEAD TO CONTAIN PICK UP LIQUID
FOR RECLAMA

TION OR DISPOSAL DO NOT RELEASE TO SEWERSSEWER OR WATERWAYSWATERWAY DUE TO HEALTH AND FIRE ANDIOR EXPLOSION HAZARD FOLLOW APPLICABLE OSHA REGULATIONSREGULATION 29
CFR 1910120 DIESEL FUEL OIL NO 2D SPILLSSPILL MAY BE ENVIRONMENTAL HAZARDS REPORT LARGE SPILLS

DISPOSAL CONTACT YOUR SUPPLIER OR LICENSED CONTRACTOR FOR DETAILED RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION
RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26121 IGNITABLE

WASTE

CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 NOT LISTED

SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT LISTED

SARA TOXIC CHEMICAL 40 CFR 37265 NOT LISTED

OSHA DESIGNATIONSDESIGNATION
AIR CONTAMINANT 29 CFR 19101000 SUBPARTZ NOT LISTED

SECTION 8 SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE OR CHEMICAL
SAFETY GOGGLESGOGGLE PER OSHA EYE AND FACEPROTECTION REGULATIONSREGULATION 29 CFR 1910133

RESPIRATOR SEEK PROFESSIONAL ADVICE
PRIOR

TO RESPIRATOR SELECTION AND USC FOLLOW OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 19 10134 AND IF NECESNECE

SARY USE NIOSFTAPPROVED RESPIRATOR
WITH MIST FILLER AND ORGANIC VAPOR CARTRIDGE FOR EMERGENCY OR NONROUTINE OPERATIONSOPERATION CLEANING SPILLSSPILL

REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN SCBAWARNING AIRPAR FYING RESPIRATORSRESPIRATOR DO NOT PROTECT WORKERSWORKER IN OZYGENDEFICIENSOZYGENDEFICIEN ATMOSPHERES

OTHER WEAR IMPERVIOUSIMPERVIOU GLOVESGLOVE BOOTSBOOT APRONSAPRON AND GAUNTICTSGAUNTICT TO PREVENT SKIN CONTACT

VENTILATION PROVIDE GENERAL AND LOCAL EXPLOSIONPROOF VENTILATION SYSTEMSSYSTEM TO MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION THAT PROMOTE WORKER SAFETY
AND

PRODUCTIVITY LOCAL EXHAUST VENTILATION IS PREFERRED SINCE IT PREVENTSPREVENT CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTROLLING
IT AT ITS SOURCC3T

SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYQUICKDRENCH SHOWERSSHOWER AND WASHING FACILITIES

CONTAMINATED EQUIPMENT NEVER WEAR CONTACT LENSESLENSE IN THE WORK AREA SOFT LENSESLENSE MAY ABSORB AND ALL LENSESLENSE CONCENTRATE IRRITANTS REMOVE THISTHI

MATERIAL FROM YOUR SHOESSHOE AND EQUIPMENT LAUNDER CONTAMINATED CLOTHING
BEFORE WEARING

COMMENTSCOMMENT TEVCR CAT DRINK OR SMOKE IN WORK AREAS PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY
BEFORE EATING DRINKING

SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT

IIAGE REQUIREMENTSREQUIREMENT USE AND STORAGE CONDITIONSCONDITION SHOULD BE SUITABLE FOR OSHA CLASSCLAS II COMBUSTIBLE LIQUID STORE IN CLOSED CONTAINERSCONTAINER IN

WCILVCNTILATCD AREA AWAY FROM HEAT AND IGNITION SOURCESSOURCE AND STRONG OXIDIZING AGENTS PROTECT CONTAINERSCONTAINER FROM PHYSICAL DAMAGE TO PREVENT STATIC

SPARKSSPARK ELECTRICALLY GROUND AND BOND ALL CONTAINERSCONTAINER AND EQUIPMENT USED IN SHIPPING RECEIVING OR TRANSFERRING OPERATIONS USC NONSPARKIRIG TOOLSTOOL

ARID EXPLOSIONPROOF ELECTRICAL EQUIPMENT NO SMOKING IN STORAGE OR USC AREAS

ENGINEERING CONTROLSCONTROL AVOID VAPOR OR MIST INHALATION AND PROLONGED SKIN CONTACT WEAR PROTECTIVE
RUBBER GLOVESGLOVE AND CHEMICAL SAFETY GLASSESGLASSE

WHERE CONTACT WITH LIQUID OR HIGH MIST CONCENTRATION MAY OCCUR ADDITIONAL SUITABLE PROTECTIVE CLOTHING MAY BE REQUIRED DEPENDING ON WORKING

CONDITIONS INSTITUTE RESPIRATORY PROTECTION PROGRAM THAT INCLUDESINCLUDE REGULAR TRAINING MAINTENANCE INSPECTION AND EVALUATION PRACTICE GOOD

PERSONAL HYGIENE AND HOUSEKEEPING PROCEDURES DO NOT WEAR OIL CONTAMINATED CLOTHING AT LEAST WEEKLY LAUNDERING OF WORK CLOTHESCLOTHE IS RECOM

MENDED DO NOT PUT OILY RAGSRAG IN POCKETS WHEN WORKING WITH THISTHI MATERIAL WEAR GLOVESGLOVE OR USE BAMER CREAM

TRANSPORTATION DATA 49 CFR 172101

DOT SHIPPING NAME FUEL OIL

DOT HAZARD CLASSCLAS COMBUSTIBLE LIQUID

ID NO NA1993

DOT LABEL NONE

DOT PACKAGING EXCEPTIONSEXCEPTION L73LLSA

DOT RACKAGING REQUIREMENTSREQUIREMENT NONE

8SDS8SD COLLECTION REFERENCESREFERENCE 1671273 84 101 103 126 127 132 133 136 143 146

PREPARED BY MI ALLISON US INDUSTRIAL HYGIENE REVIEW DI WILSON CLII MEDICAL REVIEW AC DARLINGION MD EDITED BY JR STUART MS 97

COPY5H1 0I990B7 RISC PCBIUIING COOPOSUHON MSY CCNONOOCSNI CCC OC CCPSUDNOISON 1LICCSI THE PBI404R PCNUUSA SI P004110104 JNDVNONICN IC LB UUBBITCY OR JCGI BIN THE PWCMCCSPWCMCC PPNOEI

AGE NECCCNNLY OCT PUICHASEF REWRUIBDLLY ALCBAAT RENONABIC CUE HO BEE CKCN IN THE PNPU00 OF SUCH INTETMI00 0 RUBLHUC5 COPOICA ETLESIN NO WWMBN KC SAG RQWEIERTMIOIFL
AM

EEPNCBLDT 550120 000050 OHOBDILY OF CI BNTWNC1I00 TOE PPLENLIOE IN SIC PUTCHNERG LGOENDCD PCRPO FOE CONEQNCNCNSCONEQNCNCN 0410CC
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MATERIAL SAFETY DATA SHEETSSHEET COLZECIIOZ
GENIUM PUBLISHING CORPORATION

1145 CATALYN STREET SHEET NO 316

SCHENECTADY NY 123031836 USA BENZENE

518 3778854

ISSUED 1178 REVISION 890

SECTION MATERIAL IDENTIFICAHON

EENXENE CH4 DESCRLPDOU DERIVED BY FRACTIONAL DISULLALION OF COAL TAR HYDRODEALKYLATIONOF TOLUENE OR PYROLYSISPYROLYSI OF

GASOLINE CATALYTIC REFORMING OF PCU1CUZN AND
TRANSALKYLATION

OF TOLUENE BY DISPROPTRTIUNADAN REACTION USED AS FUEL

CHEMICAL REAGENT SOLVENT FOR LARGE NUMBER OF MATERIALSMATERIAL AUTH AS PAINTSPAINT PLASTICS NIBBER INKSINK OILSOIL AND FATSFAT IN MANUFAC

TURING PHENOL ETHYLBASZENE FOR STYRERSE MONOMER NITROBENZENE FOR ANILINE DZXKCYLBENZENE FOR DETERGENTSDETERGENT CYCLOHEX

ANE FOR NYLON CHLOROBENZENE DIPHENYL BENZCNE HEXACHIORIDE SNALEIC ANHYDRIDE BENZENESULFONIC ACID ARTIFICIAL LEATHER SIN
LINOLEUM OIL CLOTH VARNISHESVARNISHE AND LACQUERSLACQUER FOR XINTING AND LITHOAPHY IN DRY CLEANING IN ADHESIVESADHESIVE AND COATINGSCOATING FOR

ABSORPTION

EXTRACTION AND RECUFICASION AS DEGRCAAING AGENT IN THE TIRE INDUSTSY AND IN SHOE FACTORIES BENZENE HAS BEEN BANNED AS AN

INGREDIENT IN PRODUCTSPRODUCT INTENDED FOR HOUSEHOLD USE AND IS NO LONGER USED IN PESTICIDES
OTHER DESIGNATIONSDESIGNATION CAS NO 0071432 BENZOL CARBON OIL COAL NAPHTHA CYCLOHEXATRIENE RNMERAL NAPHTHA NITRATION

BENZENE PHENE PHENYL HYDRIDE PYROBENZOL

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTRIBUTOR CONSULT THE LATEST CHEMKALWECK BUYERSBUYER GUID FOR SUPPLIERSSUPPLIER LIST

PPGT

CAUTIONSCAUTION BCNZCNC IS CONFIRMED HUMAN CARCINOGEN BY THE IARC CHRONIC LOWLEVEL EXPOSURE MAY CAUSE CANCER LEUKEMIA AND BONE
SEC

MARROW DAMAGE WITH
INJURY

TO BLOODFORMING TISSUE IT IS ALSO DANGEROUSDANGEROU FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME

SECTION 2AINGREDIEUIS2AINGREDIEUI AND OCCUPAUONAL PXPOSURE UMIT
BENZENE CA IOO

1989 OSHA PELSPEL 198990 ACGUI 198586 TOXICITY DATA

29 CFR 19101000 TABLE ZL A TLV1WA 10 PPM 32 MGRN3 MAN ORAL LD 50MGKG NO TOXIC EFFECT NOTED

8HR TWA PPM MGRN3 MART INHALATION TC1 150 PPM INHALED
INSERNUTIENTLY OVER

15 STHL 15 YR IN NUMBER AT DISCRETE SEPARATE DOSESDOSE AFFECTSAFFECT THE1P
BLOOD OTHER CHANGESCHANGE AND NUTRITIONAL AND GROSSGROS METABO

29 CFR 1910I000 TABLE Z2 1988 NIOSH RELSREL
RABBIT EYE2 MG1MINISTERED OVER 24 HR PRODUCESPRODUCE SEVERE

8HR TWA 10 PPM TWA 01 PPM 03 MGRN IRRITATION

ACCEPTABLE CEILING CONCENTRATIORT 25 PPM CEILING PPM MGRN

ACCEPTABLE MAXIMUM PEAK 50 PPM 10 ANINT

OSHA 29 CFR 19101000 SUBPART STASESSTASE THAT THE FLUTAL BENZENC STANDARD IN 29 CFR 19101028 APPLIESAPPLIE TO AFL OCCUPATIONAL EXPOSURESEXPOSURE TO BCNZENE EXCEPT IN SOME

SUBSEGMENTSSUBSEGMENT CC INDUSTRY WHERE
EXPOSURESEXPOSURE ARE CONSISTENTLY UNDER THE ACTION LEVEL IE DISTRIBUTION AND ASIC OF FUELSFUEL SCALED CONTAINERSCONTAINER AND

PIPCLINESPIPCLINE COKE PRODUCTION

OIL AND
GAS DRILLING AND PIODUCTION NATURIL

GAS PROCESSING
AND THE

PERCENTAGE EXCLUSION FOR LIQUID MIXTURESMIXTURE FOR THE EXCEPTED SUBSEGMENTSSUBSEGMENT THE BENZENE LIZRUU IN

TABLE Z2 APPLY

ACCEPUBLC MAXIMUM PEAK ABOVE THE ACCEPTABLE CEILING CONCENTRATION FOR AN 8HR SHIFT

SEC NIOSHRTECSNIOSHRTEC CYI400000 FOR ADDITIONAL IRNTAZIVC MUTATIVE REPRODUCTIVE TIRMONGASIC AND TOXICITY DATA

SETION3 PBYSKAL DATA

BOILING POINTSPOINT 176 80 MOLECULAR WEIGHT 7811

MELTING POINT 42 55 SPECIFIC GRAVITY 15 C14 08787

VAPORPRESSURE 100 MAN IG AT 79 261 WATER SOLUBLILTY SLIGHTLY 0180 G100 OF 1120 AT 25

VAPOR DENSITY ALR 27 VOLATILE BY VOLUME 100

EVAPORATION RATE ETHER 28 VISCOSITY 06468 RNPA AT 20

APPEARANCE AND ODOR COLORLESSCOLORLES LIQUID WITH CHARACTERISTIC SWEET AROMATIC ODOR THE ODOR RECOGNITION THRESHOLD 100 OF PANEL IS APPROXI

MATELY PPM UNFATIGUED IN AIR ODOR IS NOT AN ADEQUATE WARNING OF HAZARD

FLASH POINTSPOINT 12 1 11 CC AUTOIGNITLON TEMPERATURE 928 498 LEL 13 VV UEL 71 VV

EXTINGUISHING MEDIAR USE DRY CHEMICAL FOAM OR CARBON DIOXIDE TO EXTINGUISH BENZENE TIRES WATER MAY BE INEFFECTIVE AS ART EXTINGUISHING

AGENT SINCE IT CAN SCATTER AND SPREAD THE FIRE USE WATER SPRAY TO COOL FIREEXPOSED CONTAINERSCONTAINER FLUSH SPILLSSPILL AWAY FROM EXPOSURESEXPOSURE DISPERSE BCNZCNE

VAPOR AND PROTECTPCXSONNEL ATTEMPTING TO STOP AN UNIGMWL BENZENE LEAK

UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD BENZENE IS CLASSCLAS LB FLAMMABLE LIQUID CONCENTRATION EXCEEDING 3250 PPM IS CONSIDERED POTENTIAL

FIRE EXPLOSION HAZARD BEUZENE VAPOR IS HEAVIER THAN AIR AND CAN COLLECT IN LOW LYING AREASAREA OR TRAVEL TO AN IGNITION SOURCE AND FLASH BACK EXPLOSIVE

AND FLAMMABLE BEOZENC VAPORAIR MIXTURESMIXTURE CAN EASILY FORM AT MORN TEMPERATURE ELIMINATE ALL IGNITION SOURCESSOURCE WHERE BENZCNE IS USED HANDLED OR

STORED

SPECIAL FLREFLGHTLNG PROCEDURESPROCEDURE ISOLATE HAZARD AREA AND DENY ENIRY SINCE FIRE MAY PRODUCE TOXIC FUMESFUME WEAR SEIFCONTAINED BREATHING

APPARATUSAPPARATU SCBA WITH FULL FACEPIECE OPERATED IN THE PRESSUREDEMAND OR POSITIVEPRESSURE MODE AND FULL PROTECTIVE EQUIPMENT STNICTURAL

FLXEFIGHTEFSFLXEFIGHTEF PROTECTIVE CLOTHING PROVIDESPROVIDE LIMITED PROTECTION STAY OUT OF LOW AREAS BE AWARE OF RUNOFF FROM FIRE CONTROL METHODS DO NOT RELEASE TO

SEWERSSEWER OR WATERWAYS RUNOFF TO SEWER CAN CREATE POLLUTION FIRE AND EXPLOSION HAZARD

SECTIONSSECTION CTVITYDATA

STAB IITYPOLYMERLZATIOU BENZCNE IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL STORAGE AND HANDLING CONDITIONS HAZARDOUSHAZARDOU

POLYMERIZATION CARMOT OCCUR

CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE BENZENE EXPLODESEXPLODE ON CONTACT WITH DIBORANE PERMANGANIC ACID BROMINE ENRAFLUORIDE PEROXODISULFURIC ACID AND

PEROXOMONOSULFURIC ACID IT IGNITESIGNITE ON CONTACT WITH DIOXYGEN DIFLUORIDE DIOXYGENYL TEIRAFLUOROBORATE IODINE HCPTAFLUORIDE AND SODIUM PEROXIDE

WALER BCNZCNE FORMSFORM SENSITIVE EXPLOSIVE MIXTURE WITH IODINE PENTAFLUORIDE OZONE LIQUID OXYGEN SILVER PERCHLORACE NINYL PERCHLORATE NITRIC

ACID AND ARSENIC PENTAFLUORIDE POTASSIUM METHOXIDE EXPLODESEXPLODE ABOVE 30 C VIOROUSVIOROU
OR INCANDESCENT REACTION OCCURSOCCUR WITH BROMINE

TRIFLUORIDE URANIUM HEXAFLUONDE AND HYDROGEN RANEY NICKEL 410 210 C BENZENE IS INCOMPATIBLE WITH OXIDIZING MATERIALS

CONDITIONSCONDITION TO AVOID AVOID HEAT AND IGNITION SOURCES

HAZARDOUSHAZARDOU PRODUCTSPRODUCT OR DECOMPOSITION THERMAL OXIDATIVC DECOMPOSITION OF BENZENE CAN PRODUCE TOXIC GASESGASE AND VAPORSVAPOR SUCH AS CARBON

MONOXIDE

CI1 1990 OAM
JJ
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MO 316 BEOZENE 890

TION HEALTH HAZARD DATA

IOGENICITY THE ACGIH OSHA AND JARC LIST BENZENE AS RESPECTIVELY SUPECTED HUMAN CARCINOGEN CANCER HAIARD AND BASED ON

NT HUMAN AND ANIMAL EVIDENCE HUMAN CARCINOGEN GROUP I
2RY OF RISKSRISK PROLONGED SKIN CONTACT OR EXCESSIVE INHALAIION OF BENZCNE VAPOR MAY CAUSE HEADACHE WCAKNCSWCAKNC APPETITE LOSS AND FATIGUE

ST IMPORTANT HEALTH HAZARDSHAZARD ARE CANCER LEUKEMIA AND BONE MARROW DAMAGE WITH
INJURY TO BLOODFORMING TISSUE FROM CHRONIC LOWLEVEL

SURE HIGHER LEVEL EXPOSURESEXPOSURE MAY IRRITATE THE RESPIRATOR TRACT AND CAUSE CENTRAL NERVOUSNERVOU SYSTEM CNS DEPRESSION

MEDICAL CONDITIONSCONDITION AGGRAVATED BY LOOGTENN EXPOSURE EXPOSURE MAY WORSEN AILMENTSAILMENT OF THE HEART LUNGSLUNG LIVER KIDNEYSKIDNEY BLOOD AND CNS
TARGET ORGANSORGAN BLOOD CENTRAL NERVOUSNERVOU SYSTEM BONE MARROW EYESEYE UPPER RESPIRATORY TRACT AND SKIN

PRIMARY ENTRY ROUTESROUTE INHALATION SKIN CONTACT

ACUTE EFFECTSEFFECT SYMPTOMSSYMPTOM OF ACUTE OVEREXPOSURE INCLUDE IRRITATION OF THE EYESEYE NOSE AND RESPIRATORY TRACT BREATHLESSNESSBREATHLESSNES EUPHORIA NAUSEA

DROWSINESSDROWSINES HEADACHE DIAZINESS AND IXUOXICAXION SEVERE EXPOSURE MAY LEAD TO CONVULSIONSCONVULSION AND UNCONSCIOUSNESS SKIN CONTACT MAY CAUSE

DRYING RASH DERMATITIS
CHRONIC EFFECTSEFFECT LONGTERM CHRONIC EXPOSURE MAY RESULT IN MANY BLOOD DISORDERSDISORDER RANGING FROM

APLASTIC
ANEMIA AN INABILITY TO FORM BLOOD CELLSCELL

TO LEUKEMIA

FIRF AID

EYESEYE GENTLY LIFT THE EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING AMOUNTSAMOUNT OF WATER UNTIL TRANSPORTED TO AN EMERGENCY MEDICAL

FACILITY CONSULT PHYSICIAN IMMEDIATELY

SKIN QUICKLY REMOVE CONTAMINATED CLOTHING IMMEDIATELY RINSE WITH FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MM FOR REDDENED OR BLISTERED

SKIN CONSULT PHYSICIAN WASH AFFECTED AREA WITH SOAP AND WATER

INHALATION REMOVE EXPOSED PERSON TO FRESH AIR EMERGENCY PERSONNEL SHOULD PROTECT AGAINST INHALATION EXPOSURE PROVIDE CPR TO SUPPORT

BREATHING OR CIRCULATION AS NECESSARY KEEP AWAKE AND
TRANSPORT

TO MEDICAL
FACILITY

INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON IF INGESTED DO NOT INDUCE
VOMITIIIG

SINCE
ASPIRATION MAY BE

FATAL CALI PHYSICIAN IMMEDIATELY

AFTER FIRST LID GET APPROPRIATE BPLANT PARAMEDIC OR COMMUNITY MEDICAL
SUPPORT

PHYSICIANSPHYSICIAN NOTE EVALUATE CHRONIC EXPOSURE WITH CBC PERIPHERAL SMEAR AND RETICULOCYTE COUNT FOR SIGNSSIGN OF MYELOTOXICITY FOLLOW UP ANY

EARLY INDICATORSINDICATOR OF LEUKEMIA WITH BONE MARROW BIOPSY URINARY PHENOL CONJUGATESCONJUGATE MAY BE USED FOR BIOLOGICAL MONITORING OF RECENT EXPOSURE

ACUTE MANAGEMENT IS PRIMARILY 5UPPORTLVE FOR CNS DEPRESSION

SECTION SP1I LEAK AND DSPOSAI PROCEDURESPROCEDURE

SPILLLEAK DESIGN AND PRACTICE BENRENE SPILL CONTROL AND COWUERMEASURE PLAN SCCP NOTIFY SAFETY PERSONNEL EVACUATE ALL REMECESSARY

PERSONNEL ELIMINATE ALL HEAT AND IGNITION SOURCESSOURCE AND PROVIDE ADEQUATE VENTILATION CLEANUP PERSONNEL SHOULD
PROTECT AGAINST VAPOR INHALATION EYE

CONTACT AND SKIN ABSORPTION ABSORB AS MUCH BENZENE AS POSSIBLE WITH AN INERT NONCOMBUSTIBLE MATERIAL FOR
LARGE SPILLSSPILL DIKE FAR AHEAD OF SPILL

AND CONTAIN LIQUID USE NONSPARKING TOOLSTOOL TO PLACE WASTE LIQUID OR ABSORBENT INTO CLOSABLE CONTAINERSCONTAINER FOR DISPOSAL KEEP WASTE OUT OF CONFINED

SPACESSPACE SUCH AS SEWERSSEWER WATERSHEDSWATERSHED AND WATERWAYSWATERWAY BECAUSE OF EXPLOSION DANGER FOLLOW APPLICABLE OSHA REGULATIONSREGULATION 29 CFR 1910 120

DISPOSAL CONTACT YOUR SUPPLIER OR LICENSED CONTRACTOR FOR DETAILED RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION
LISTED AS RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26133 HAZARDOUSHAZARDOU WASTE NO U019

LISTED AS CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 REPORTABLE QUANTITY RQ 1000 LB 454 KG PER CLEAN WATER ACT SEC 307

311 BX4 112 ARID PER RCRA SEC 3001J

SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT LISTED

LISTED AS SARA TOXIC CHEMICAL 40 CFR 37265
OSHA DESIGNATIONSDESIGNATION
LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLESTABLE ZLA AND Z2

SECTION SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE OR CHEMICAL SAFETY GOGGLESGOGGLE PER OSHA EYE AND FACEPROTECTION REGULATIONSREGULATION 29 CFR 19 10133
RESPIRATOR SEEK PROFESSIONAL ADVICE

PRIOR TO RESPIRATOR SELECTION AND USE FOLLOW OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 1910134 AND IF NECESNECE
SARY WEAR NIOSHAPPROVED RESPIRATOR FOR EMERGENCY ORNONROUTINE OPERATIONSOPERATION CLEANING SPILLSSPILL REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN

SCBA WARNING AFRPWYING RESPIRATORSRESPIRATOR DO NO PROTECT WORKERSWORKER IN OXYGENDEFICIENT ATMOSPHERES

OTHER WEAR IMPERVIOUSIMPERVIOU GLOVESGLOVE BOOTSBOOT APRONSAPRON AND GAUNLIETSGAUNLIET TO PREVENT SKIN CONTACT

VENTILATION PROVIDE GENERAL AND LOCAL EXPLOSIONPROOF VENTILATION SYSTEMSSYSTEM TO MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION AT LEAST BELOW THE OSHA PEISPEI
SEC 2 LOCAL EXHAUST VENTILATION IS PREFERRED SINCE IT PREVENTSPREVENT CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTROLLING IT AT ITS SOURCE
SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYQUICKDRENCH SHOWERS AND WASHING FACILITIES

CONTAMINATED EQUIPMENT NEVER WEAR CONTACT LENSESLENSE IN THE WORK AREA SOFT LENSESLENSE MAY ABSORB AND ALL LENSESLENSE CONCENTRATE IRRITANTS REMOVE THISTHI

MATERIAL FROM YOUR SHOESSHOE AND EQUIPMENT LAUNDER CONTAMINATED CLOTHING BEFORE WEARING
COMMENTSCOMMENT NEVER EAT DRINK OR SMOKE IN WORK AREAS PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY BEFORE EATING DRINKING

SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTKU9 SPECIAL PRECAUTIONSPRECAUTION PND COMMENTSCOMMENT

STORAGE REQUIREMENTSREQUIREMENT STORE IN TIGHTLY CLOSED CONTAINERSCONTAINER IN COOL DRY WELLVENTILATED AREA AWAY FROM ALL HEAT AND
IGNITION SOURCESSOURCE AND

INCOMPATIBLE MATERIALS CAUTION BENZENE VAPOR MAY FORM ESOLOSIVE MIXTURESMIXTURE IN AIR TO PREVENT STATIC SPARKSSPARK ELECTRICALLY GROUND AND BOND ALL

CONTAINERSCONTAINER AND EQUIPMENT USED IN SHIPPING RECEIVING OR TRANSFERRING OPERATIONSOPERATION IN PRODUCTION AND STORAGE AREAS V3IEN OPENING OR CLOSING

BENZERIE CONTAINERSCONTAINER USE RIONSPARKING TOOLS KEEP FIRE EXTINGUISHERSEXTINGUISHER READILY AVAILABLE

ENGINEERING CONTROLSCONTROL BECAUSE OSHA SPECIFICALLY REGULATESREGULATE BENZENE 29 CFR 19101028 EDUCATE WORKERSWORKER ABOUT ITS POTENTIAL HAZARDSHAZARD AND

DANGERS MINIMIZE ALL POSSIBLE EXPOSURESEXPOSURE TO CARCINOGENS IF POSSIBLE SUBSTITOTE LESSLES TOXIC SOLVENTSSOLVENT FOR BCNZENE USE THISTHI MATERIAL WITH EXTREME

CAUTION AND ONLY IF ABSOLUTELY ESSENTIAL AVOID VAPOR INHALATION AND SKIN AND EYE CONTACT USE ONLY WITH ADEQUATE VENTILATION AND APPROPRIATE

PERSONAL PROTECTIVE GEAR INSTITUTE RESPIRATORY PROTECTION PROGRAM THAT INCLUDESINCLUDE REGULAR TRAINING MAINTENANCE INSPECTION END EVALUATION

DESIGNATE REGULATED AREASAREA OF BENZENE USE SEE LEGEND IN THE BOX BELOW AND LABEL BERIZENE CONTAINERSCONTAINER WITH DANGER CONTAINSCONTAIN BENZENE
CANCER HAZARD
OTHER PRECAUTIONSPRECAUTION PROVIDE PREPLACEMENT AND PERIODIC MEDICAL EXAMINATIONSEXAMINATION WITH EMPHASISEMPHASI ON HISTORY OF BLOOD DISEASE OR PREVIOUSPREVIOU EXPOSURE

TRANSPORTATION DATA 49 CFR 172101 102
DOT SHIPPING NAME BERIZENE BENZOL IMO SHIPPING NAME BENZENE DANGER
DOT HAZARD CLASSCLAS FLAMMABLE LIQUID IMO HAZARD CLASSCLAS 32 BENZENE

IDNO1JN11L4 ID NO UN1II4 CANCERHAZARD

DOT LABEL FLAMMABLE LIQUID IMO LABEI FLAMMABLE LIQUID
FLAMMABLEN0 SMOKING

DOT PACKAGING EXCEPTIONSEXCEPTION 173118 IMDC PACKAGING GROUP AUTHORIZED PERSONNEL ONLY

DOT PACKAGING REQUIREMENTSREQUIREMENT 173119
RESPIRATOR REQ

MSDSMSD COTKCTIORV REFERENCESREFERENCE 1212 2673 8494 100 LOT 103109 124 126127 132 134 136 138 139143
PREPARED BY MJALLISOCI BS INDUSTRIAL H7GENE REVIEW DI WILSON CIH MEDICAL REVIEW ML UPFAL MD MPH EDITED BY JR STUART MS

C4 1COB IP BCOPNTOIO AOYCI PUEKM O PMTB4 JWUEN TO OTITOBSITY OT THPTKSPP
PC2SPC2 LB1OY ALTHO1B B TOKOO THO POPOO DODAT OI CWMZITO I MI TTIO 4

PHCWO TO THO PWTH COOQ IT
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ONE GENIUM PLAZA SHEET NO 317

GENIUM PUBLISHING CORPORATION MATERIAL SAFETY DATA SHEETSSHEET COLLECTION

SCHENECTADY NY 123044690 USA TOLUENE

518 3778854 ISSUED 879 REVISION 992

SECTIONIMATRIAL IDENTIFICATION

TOLUENE CH5CH3 DESCRIPTION DERIVED FROM PETROLEUM IE DTHYDROGENATION OF CYCLOPARAFFIN FRACTIONSFRACTION FOLLOWED BY THE

AROMATIZATION OF SATURATED AROMATIC HYDROCARBONSHYDROCARBON OR BY FRACTIONAL DISTILLATION OF COALTAR
LIGHT

OIL AND PURIFIED BY RECTIFICA

TION USED WIDELY AS SOLVENT REPLACING BENZENE IN MANY CASESCASE FOR OILSOIL RESINSRESIN ADHESIVESADHESIVE NATURAL RUBBER COAL TAR ASPHALT

PITCH ACETYL CEILULOSESCEILULOSE CELLULOSE PAINRSPAINR AND VARNISHESVARNISHE DILUENT FOR PHOTOGRAVURE INKSINK RAW MATERIAL FOR ORGANIC SYNTHESISSYNTHESI

BENZOYL BENZILIDENE CHLORIDESCHLORIDE SACEHAIME TNT TOLUENE DIISOCYANATE AND MANY DYESTUFFSDYESTUFF IN AVIATION AND HIGH OCTANE

AUTOMOBILE GASOLINE AS RIONCLINICAL THERMOMETER LIQUID AND SUSPENSION SOLUTION FOR NAVIGATIONAL INSTRUMENTS

OTHER DESIGNATIONSDESIGNATION CAS NO 108883 METHACIDE RNETHYLBENZENE METHYLBCNZOL PHENYLMETHANE TOLUOL TOLUSOL

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTRIBUTOR CONSULT LATEST CHEMICAL WEEK BUYERSBUYER GUIDE FOR
SUPPLIERSSUPPLIER LIST

CAUTIONSCAUTION TOLUENE IS AN EYE SKIN AND RESPIRATORY TRACT IRRITANT BECOMING NARCOUC AT HIGH CENUARIONS LIVER AND KIDNEY DAMAGE
HAS OCCURRED PREGNANT WOMEN CHRONICALLY EXPOSED TO TOLUERTE HAVE SHOWN TERATOGENIC EFFECTS TOLUERRE IS HIGHLY FLAMMABLE

SECTION INGREDIENTSINGREDIENT AND OCCUPATIONAL EXPOSURE LIMITSLIMIT

TOLUENE 100 MAY CONTAIN SMALL AMOUNT OF BENZENE 1 XYLENE AND NONAROMATIC HYDROCARBONS

1991 OSHA PELSPEL 199293 ACGIH TLV SKIN 198586 TOXICITY DATAT
8HRFLWA 100 PPM 375 MGRN TWA 50 PPM 188 MGRN MAN IRTHALAXION TC 100 PPM CAUSED HALLUCINATIONSHALLUCINATION

15MM STEL 150 PPM 560 MGRN AND CHANGESCHANGE IN MOTOR ACTIVITY AND CHANGESCHANGE IN

PSYCHOPHYSIOLOGICAL TESTS

HUMAN ORAL LD 50 MGKG TOXIC EFFECTSEFFECT NOT

YET REVIEWED

1990 NIOSH RELSREL
HUMAN EYE 300 PPM CAUSED IRRITATION

TWA 100 PPM 375 MGRN
RAT ORAL LI50 5000 MGFKG

STEL 150 PPM 560 MGRN RAT LIVER 30 MOLJL CAUSED DNA DAMAGE
AVAILABLE INFORMATION SUGGESTSSUGGEST DAMAGE TO THE DEVELOPING FETUSFETU IS PMBABIE

TSEE NIOSH RTECSRTEC XS5250000 FOR ADDIUAIAL IMTAUON MUTATION REPRCDUTHVC AND TOXICITY DATA

SECTION PHYSICAL DATA

BOILING POINT 232 1106 WATER SOLUBILTY VERY SLIGHTLY SOLUBLE 06 MGL AT 68 20
MELTING POINT 439 95 OTHER SOLUBILITLESSOLUBILITLE SOLUBLE IN ACETONE ALCOHOL ETHER BENZENE CHLOROFORM GLACIAL ACETIC

MOLECULAR WEIGHT 9215 ACID PETROLEUM ETHER AND CARBON DISULFIDE

DENSITY 0866 AT 68 204 VAPOR PRESSURE 22 MM HG AT 68 20 367 MM HG AT 86 30
SURFACE TENSION 29 DYNECM AT 68 20 SATURATED VAPOR DENSITY AIR 0075 LBFT OR 12 KGRN 00797 LBFT3 OR 12755 KGRN

VISCOSITY 059 CP AT 68 20 ODOR THRESHOLD RANGE OF ALL REFERENCED VALUESVALUE 0021 TO 69 PPM
REFRACTION INDEX 14967 AT 20 CD

APPEARANCE AND ODOR COLORLESSCOLORLES
LIQUID

WITH
SICKLY SWEET ODOR

SECTION 4 FIRE AND EXPLOSION DATA

FLASH POINT 40 44 CC AUTOLGNITLON TEMPERATURE 896 480 127 VV UEL 70 VV

EXTINGUISHING MEDIA TOLOENE IS CLASSCLAS IS FLAMMABLE LIQUID TO
FIGHT FIRE USE DRY CHEMICAL CARBON DIOXIDE OR ALCOHOLRESISTANT FOAM WATE

SPRAY MAY BE INEFFECTIVE AS TOLUENE FLOATSFLOAT ON WATER AND MAY ACTUALLY SPREAD FIRE UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD CONCENTRATED VAPORSVAPOR ARE

HEAVIER THAN AIR AND MAY TRAVEL TO AN IGNITION SOURCE AND FLASH BACK CONTAINER MAY EXPLODE IN HEAT OF FIRE TOLUENESTOLUENE BURNING RATE 57 MMLMIRSMMLMIR

AND ITS FLAME SPEED 37 CMSEC VAPOR POSESPOSE AN EXPLOSION HAZARD INDOORSINDOOR OUTDOORSOUTDOOR AND IN SEWERS MAY ACCUMULATE STATIC ELECTRICITY SPECIAL

FIREFIGHTING PROCEDURESPROCEDURE BECAUSE FIRE MAY PRODUCE TOXIC THERMAL DECOMPOSITION PRODUCTSPRODUCT WEAR SELFCONTAINED BREATHING APPARATUSAPPARATU SCBA
WITH FULL FACEPIECE OPERATED IN PRESSUREDEMAND OR POSITIVEPRESSURE MODE STRUCTURAL FIREFIGHTERSFIREFIGHTER PROTECTIVE CLOTHING PROVIDESPROVIDE ONLY LIMITED

PROTECTION APPLY COOLING WATER TO SIDESSIDE OF TANKSTANK UNTIL WELL AFTER FIRE IS OUT STAY AWAY FROM ENDSEND OF TANKS FOR MASSIVE FIRE IN CARGO AREA USE

MONITOR NOZZLESNOZZLE OR UNMANNED HOSE HOLDERSHOLDER IF IMPOSSIBLE WITHDRAW FROM FIRE AND LET BURN WITHDRAW IMMEDIATELY IF
YOU

HEAR
RISING

SOUND FROM

VENTING SAFETY DEVICE OR NOTICE ANY TANK DISCOLORATION DUE TO FIRE BECAUSE BLEVE BOILING LIQUID EXPANDING VAPOR EXPLOSION MAY BE IMMINENT

DO NOT RELEASE RUNOFF FROM FIRE CONTROL METHODSMETHOD TO SEWERSSEWER OR WATERWAYS

SECTION REACTIVITY DATA

STABLLLTYPOLYTNERIZ TOLUENE IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL STORAGE AND HANDLING CONDITIONS HAZARDOUSHAZARDOU

POLYMERIZATION CANT OCCUR CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE STRONG OXIDIZERSOXIDIZER CONCENTRATED NITRIC ACID NITRIC ACID SULFURIC ACID DINITROGEN TETROXIDE

SILVER PERCHIORATE BROMINE TRIFLUORIDE TETRANITROMETHANE AND 13DICHLORO55DIMET CONDITIONSCONDITION TO AVOID CONTACT WITH

HEAT IGNITION SOURCESSOURCE OR INCOMPATIBLES HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOSITION THERMAL OXIDATIVE DECOMPOSITION OF TOLUENE CAN PRODUCE CARBON

DIOXIDE AND ACRID IRRITATING SMOKE

SECTION HEALTH HAZARD DATA

CARCINOGENLCLTY THE 1ARCT1 NTP AND OSHA11 DO NOT LIST TOLUENE AS CARCINOGEN SUMMARY OF RISKSRISK TOLUENE IS IRRITATING TO THE EYES

NOSE AND RESPIRATORY TRACT INHALATION OF HIGH CONCENTRATIONSCONCENTRATION PRODUCESPRODUCE NARCOTIC EFFECT SOMETIMESSOMETIME LEADING TO COMA AS WELL AS LIVER AND KIDNEY

DAMAGE 93 OF INHALED TOLUENE IS RETAINED IN THE BODY OF WHICH 80 IS METABOLIZED TO BENZOIC ACID THEN TO HIPPURIC ACID AND EXCRETED IN URINE

THE REMAINDER IS METABOLIZED TO OCRESOL AND EXCRETED OR EXHALED UNCHANGED TOLUENE METABOLISM IS INHIBITED BY ALCOHOL INGESTION AND IS SYNERGISSYNERGI
TIC WITH BENZENE ASPHALT FUMESFUME OR CHLORINATED HYDROCARBONSHYDROCARBON IE PERCHLOROETHYIENE TOLUETSE IS READILY ABSORBED THROUGH THE SKIN AT 14 TO 23 MG
CM2HR TOLUENE IS ABSORBED QUICKER DURING EXERCISE THAN AT REST AND APPEARSAPPEAR TO BE RETAINED LONGER IN OBESE VERSUSVERSU THIN VICTIMSVICTIM PRESUMABLY DUE TORTSTORT

LIPID SOLUBILITY THERE IS INCONSISTENT DATA ON TOLUERIESTOLUERIE ABILITY TO DAMAGE BONE MARROW CHRONIC POISONING HAS RESULTED IN ANEMIA AND LEUCOPENIA WITH

BIOPSY SHOWING BONE MARROW HYPOPLASIA THESE
REPORTSREPORT ARE FEW AND SOME AUTHORITIESAUTHORITIE ARGUE THAT THE EFFECTSEFFECT MAY HAVE BEEN DUE TO BENZERIE CONTAMI

NANTS CHRONIC INHALATION DURING PREGNANCY HAS BEEN ASSOCIATED WITH
TERATOGENIC

EFFECTSEFFECT ON THE FETUSFETU INCLUDING MICROCEPHALY CNS DYSFUNCTION

ATTENTIONAL DEFICITSDEFICIT DEVELOPMENTAL DELAY LANGUAGE IMPAIRMENT GROWTH RETARDATION AND PHYSICAL DEFECTSDEFECT INCLUDING SMALL MIDFACE SHORT PALPEBRAL

FISSURESFISSURE WITH DEEPSET EYESEYE LOWSET EARSEAR FLAT NASAL BRIDGE WITH SMALL NOSE MICROGNATHIA AND BLUNT
FINGERTIPS THERE IS SOME EVIDENCE THAT TOLUENE

CAUSESCAUSE AN AUTCIMRNUNE ILLNESSILLNES IN WHICH THE BODY PRODUCESPRODUCE ANTIBODIESANTIBODIE THAT CAUSE INFLAMMATION OF ITS OWN KIDNEY CNII NEE L7I

39

NFPARI

K3
SKIN

ABSORPTION

1990 IDLH LEVEL

2000 PPM

HMISHMI
CHROZUC

PPES

1990 DFG GERMANY MAK
TWA 100 PPM 380 MGRN
HALFLIFE HR TO END OF SHIFT

CATEGORY II SUBSTANCESSUBSTANCE WITH SYSTEMIC EFFECTSEFFECT

PEAK EXPOSURE LIMIT 500 PPM 30 MM

AVERAGE VALUE 2SHIFT
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NO 17 TTUENC 9T
SECTION 6 HEALTH HAZIRD DATA

SLEDICAL CONDITIONSCONDITION AGGRAVATED BY LONGTERM EXPOSURE ALCOHOLISM AND CNS KIDNEY SKIN OR LIVER DISEASE TARGET ORGANSORGAN CNS LIVER

KIDNEY SKIN PRIMARY ENTRY ROUTESROUTE INHALATION SKIN CONTACTABSORPTION ACUTE EFFECTSEFFECT VAPOR INHALATION CAUSESCAUSE RESPIRATORY
TACT IRRIIATIORI FATIGUE

WEAKNESSWEAKNES CONFUSION DIZZINESSDIZZINES HEADACHE DILATED PUPILS WATERING EYESEYE NERVOUSNESSNERVOUSNES INSOMNIA PARASTHESIS AND VERTIGO PROGRESSING TO NARCOTIC COMA

DEATH MAY RESULT FROM CARDIAC ARREST DUE TO VENTRICULAR FIBRILLATION WITH CATECHOLAMINESCATECHOLAMINE TOSS LIQUID SPLASHED IN THE EYE CAUSESCAUSE CONJUNCTIVAL IRRITATION

TRANSIENT CORNEAL DAMAGE AND POSSIBLE BURNS PROLONGED SKIN CONTACT LEADSLEAD TO DRYING AND FISSURED DERMATITIS INGESTION CAUSESCAUSE CI TRACT IMUTION AND

SYMPTOMSSYMPTOM ASSOCIATED WITH INHALATION CHRONIC EFFECTSEFFECT SYMPTOMSSYMPTOM INCLUDE MUCOUSMUCOU MEMBRANE IRRITATION HEADACHE VERTIGO NAUSEA APPETITE LOSSLOS AND

ALCOHOL INTOLERANCE REPEATED HEAVY EXPOSURE MAY RESULT IN ENCEPHALOPATHIESENCEPHALOPATHIE CEREBELLAR ATAXIA AND COGNITIVE DYSFUNCTION LIVER ENLARGEMENT AND

KIDNEY DYSTROPHY WASTING AWAY SYMPTOMSSYMPTOM USUALLY APPEAR AT WORKDAYSWORKDAY END WORSEN AT WEEKSWEEK END AND DECREASE OR DISAPPEAR OVER THE WEKCND

FIRST AID EYESEYE DO NOT ALLOW VICTIM TO RUB OR KEEP EYESEYE TIGHTLY SHUT GENTLY LIFT EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING

AMOUNTSAMOUNT OF WATER UNTIL TRANSPORTED TO AN EMERGENCY MEDICAL FACILITY CONSULT AN OPHTHALMOLOGIST IMMEDIATELY SKIN QUICKLY REMOVE CONTAMINATED

CLOTHING RINSE WITH FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MM WASH EXPOSED AREA WITH SOAP AND WATER INHALATION REMOVE EXPOSED PERSON TO

FRESH AIR AND SUPPORT BREATHING AS NEEDED INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON CONTACT POISON CONTROL

CENTER AND UNLESSUNLES OTHERWISE ADVISED HAVE THAT CONSCIOUSCONSCIOU AND ALERT PERSON DRINK TO GLASSESGLASSE OF WATER TO DILUTE DO NOT INDUCE VOMITING BECAUSE OF

DANGER OF ASPIRATION INTO THE LUNGS GASTRIC LAVAGE MAY BE INDICATED IF
LARGE AMOUNTSAMOUNT ARE SWALLOWED POTENTIAL TOXICITY

NEEDSNEED TO BE WEIGHED AGAINST

ASPIRATION TISK WHEN DECIDING FOR OR AGAINST GASTRIC LAVAGE NOTE TO PHYSICIANSPHYSICIAN MONITOR CARDIAC FUNCTION IF INDICATED USE EPINEPHRIRTE AND OTHER

CATECHOLAMINESCATECHOLAMINE CAREFULLY BECAUSE OF THE
POSSIBILITY

OF LOWERED MYOCARDIAL THRESHOLD TO THE ARRHYTHMOGCNIC EFFECTSEFFECT OF SUCH SUBSTANCES OBTAIN CBC
ELECTROLYTESELECTROLYTE AND URINALYSIS MONITOR ARTERIAL BLOOD GASES IF TOLUENE HAS 002 200 PPM BENZCNE EVALUATE FOR POTENTIAL BENZENE TOSICITY BEI

HIPPURIC ACID IN URINE SAMPLE AT SHIFT END 25 GG CREATININE TOLUENE IN VENOUSVENOU BLOOD SAMPLE AT SHIFT END 10 MGL
SECTION SPILL LEAK AND DISPOSAL PROCEDURESPROCEDURE

SPILLLEAK NOTIFY SAFETY PERSONNEL ISOLATE AND VENTILATE AREA DENY ENTRY AND STAY UPWIND CLEANUP PERSONNEL PROTECT AGAINST INHALATION AND SKINEYE

CONTACT USE WATER SPRAY TO COOL AND DISPERSE VAPORSVAPOR BUT IT MAY NOT PREVENT IGNITION
IN CLOSED SPACES CELLOSOLVE HYCAR ABSORBENT MATERIALSMATERIAL AND

FLUOROCARBON WATER CAN ALSO BE USED FOR VAPOR SUPPRESSIONCONTAINM TAKE UP SMALL SPILT WITH EARTH SAND VEMIICULITE OR OTHER ABSORBENT

NONCOMBUSTIBLE MATERIAL DIKE FAR AHEAD OF LARGE SPILLSSPILL
FOR LATER RECLAMATION OR DISPOSAL FOR WATER SPILLS 10 PPM OR GREATER APPLY ACTIVATED CARBON AT

LOX THE SPILLED AMOUNT AND REMOVE TRAPPED MATERIAL WITH SUCTION HOSESHOSE OR USE MECHANICAL DREDGESLIFTSDREDGESLIFT TO REMOVE IMMOBILIZED MASSESMASSE OF POLLUTANTSPOLLUTANT

AND
PRECIPITATES

TOLUENE CAN UNDERGO FLUIDIZED BED INCINERATION AT 842 TO 1796 450 TO 980 C ROTARY
KILN INCINERATION AT 1508 TO 2912 820 TO

1600 OR LIQUID INJECTION INCINERATION AT 1202 TO 2912 650 TO 1600 C FOLLOW APPLICABLE OSHA REGULATIONSREGULATION 29 CFR L910120 ECOTOXICITY

VALUESVALUE BLUE GILL LC50 17 MGL24 HR SHRIMP CRANGORFRACISCRANGORFRACI CORON LC50 43 PPNV96 HR FATHEAD MINNOW PIMEPHALESPROMELASPIMEPHALESPROMELA LC50 362

RNGFLJ96 HR ENVIRONMENTAL DEGRADATION IF RELEASED TO LAND TOLUENE EVAPORATESEVAPORATE AND UNDERGOESUNDERGOE MICROBIAL DEGRADATION IN WATER TOLUENE VOLATILIZESVOLATILIZE

AND BIODEGRADESBIODEGRADE WITH HALFLIFE OF DAYSDAY TO SEVERAL WEEKS IN AIR TOLUENE DEGRADESDEGRADE BY REACTION WITH PHOTOCHEMICALLY PRODUCED HYDROXYL RADICALS

DISPOSAL TREAT CONTAMINATED WATER BY GRAVITY SEPARATION OF SOLIDSSOLID FOLLOWED BY SKIMMING OF SURFACE PASSPAS THROUGH DUAL MEDIA FILTRATION AND CARBON

ABSORPTION UNITSUNIT CARBON RATIO KG TO 10 KG SOLUBLE MATERIAL RETURN WASTE WATER FROM BACKWASH TO GRAVITY SEPARATOR CONTACT YOUR SUPPLIER OR

LICENSED CONTRACTOR FOR DETAILED RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION OSHA DESIGNATIONSDESIGNATION

LISTED AS RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26133 NO U220 LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE Z1A
SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 TPQ NOT LISTED

LISTED AS CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 FINAL REPORTABLE QUANTITY RQ 1000 LB 454 KG
PER RCRA SEC 3001 CWA SEC 311 B4 CWA SEC 307

LISTED AS SARA TOXIC CHEMICAL 40 CFR 37265 NOT LISTED

SECTION SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE WITH SHATTERRESISTANT GLASSGLAS AND SIDESHIELDSSIDESHIELD OR CHEMICAL
SAFETY GOGGLESGOGGLE PER OSHA EYE AND FACEPROTECTION

REGULATIONSREGULATION 29 CFR 19 10133 BECAUSE CONTACT LENSLEN USC IN INDUSTRY IS CONTROVERSIAL ESTABLISH YOUR OWN POLICY RESPIRATOR SEEK PROFESSIONAL

ADVICE PRIOR TO RESPUATOR SELECTION AND USE FOLLOW OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 1910134 AND IF NECESSARY WEAR MSHAINIOSH

APPROVED RESPIRATOR FOR 100 PPM USE ANY CHEMICAL CARTRIDGE RESPIRATOR WITH APPROPRIATE ORGANIC VAPOR CARTRIDGESCARTRIDGE ANY SUPPLIEDAIR RESPIRATOR

AR OR SCBA FOR 200 PPM USE ANY SAR OPERATED IN CONTINUOUSFLOW MODE ANY SAR OR SCBA WITH FULL FACEPIECE OR ANY AIRPURIFYING

RESPIRATOR
WITH FULL FACEPIECE HAVING CHINSTYLE FRONT OR BACK MOUNTED ORGANIC VAPOR CANISTER FOR EMERGENCY OR NONROUTINE OPERATIONSOPERATION CLEANING

SPILLSSPILL REACTOR VESSELS OR STORAGE TANKSTANK WEAR AN SCBA WARNING AIRPWIFYING RESPIRATORSRESPIRATOR DO NOT PROTECT WORKERSWORKER IN OSYGENDEFICIENT ATMOSPHERES

IF RESPIRATORSRESPIRATOR ARE USED OSHA REQUIRESREQUIRE WRITTEN RESPIRATORY PROTECTION PROGRAM THAT INCLUDESINCLUDE AT LEAST MEDICAL CERTIFICATION TRAINING FITTESTING

PERIODIC ENVIRONMENTAL MONITORING MAINTENANCE INSPECTION CLEANING AND CONVENIENT SANITARY STORAGE AREAS OTHER WEAR CHEMICALLY PROTECTIVE

GLOVESGLOVE BOOTSBOOT APRONS AND GAUNTLETSGAUNTLET TO PREVENT SKIN CONTACT POLYVINYL ALCOHOL WITH BREAKTHROUGH TIME OF HR TEFLON AND VITON ARE RECOM

MENDED AS SUITABLE MATERIALSMATERIAL FOR PPE VENTILATION PROVIDE GENERAL AND LOCAL EXHAUST VENTILATION SYSTEMSSYSTEM TO MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION BELOW

THE OSHA PELSPEL SEC 2 LOCAL EXHAUST VENTILATION IS PREFERRED BECAUSE IT PREVENTSPREVENT CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTROLLING IT AX ITS

SOURCET10SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYLQUICKDRENCH SHOWERSSHOWER AND WASHING FACILITIES

CONTAMINATED EQUIPMENT SEPARATE CONTAMINATED WORK CLOTHESCLOTHE FROM STREET DLOTHESDLOTHE AND LAUNDER BEFORE REUSE REMOVE TOLUENE FROM YOUR SHOESSHOE AND

CLEAN PPE COMMENTSCOMMENT NEVER EAT DRINK OR SMOKE IN WORK AREAS PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY BEFORE EATING

DRINKING SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT

STORAGE REQUIREMENTSREQUIREMENT PREVENT PHYSICAL DAMAGE TO CONTAINERS STORE IN COOL DRY WELLVENTILATED AREA AWAY FROM
IGNITION SOURCESSOURCE AND INCOM

PATIBIES OUTSIDE OR DETACHED STORAGE IS PREFERRED IF STORED INSIDE USE STANDARD FLAMMABLE LIQUIDSLIQUID WAREHOUSE ROOM OR CABINET TO PREVENT STATIC

SPARKSSPARK ELECTRICALLY GROUND AND BOND ALL EQUIPMENT USED WITH TOLUENE DO NOT USE OPEN LIGHTSLIGHT IN TOLUENE AREAS INSTALL CLASSCLAS GROUP ELECTRICAL

EQUIPMENT CHECK THAT TOLUENE IS FREE OF OR CONTAINSCONTAIN 1 BENZENE BEFORE USE ENGINEERING CONTROLSCONTROL TO REDUCE
POTENTIAL

HEALTH HAZARDSHAZARD USE

SUFFICIENT DILUTION OR LOCAL EXHAUST VENTILATION TO CONTROL AIRBORNE CONTAMINANTSCONTAMINANT AND TO MAINTAIN CONCENTRATIONSCONCENTRATION AT THE LOWEST PRACTICAL LEVEL ADMINISADMINI

TRATIVE CONTROLSCONTROL ADOPT CONTROLSCONTROL FOR CONFINED SPACESSPACE 29 CFR 1910146 IF ENTERING AREASAREA OF UNKSTOWN TOLTIENE LEVELSLEVEL HOLESHOLE WELLSWELL STORAGE TANKS

CHNSIDER PREPLACEMENT AND PERIODIC MEDICAL EXAMSEXAM OF EXPOSED WORKERSWORKER THAT EMPHASIZE THE CNS LIVER KIDNEY AND SKIN INCLUDE HENIOCYTOMETHC

AND THROMBOCYTE COUNT IN CASESCASE WHERE BENZENE IS CONTAMINANT OF TOLUENE MONITOR AIR AT REGULAR INTERVALSINTERVAL TO ENSURE EFFECTIVE VENTILATION

TRANSPORTATION DATA 49 CFR 172101

DOT SHIPPING NAME TOLUENE PACKAGING AUTHORIZATIONSAUTHORIZATION QUANTITY LIMITATIONSLIMITATION VESSEL STOWAGE REQUIREMENTSREQUIREMENT
DOT HAZARD TLASSTLAS EXCEPTIOTISEXCEPTIOTI 150 PASSENGER MRCRAFT OR RAILCAR 5L VESSEL STOWAGE

ID NO UN1294 NONBULK PACKAGING 202 CARGO AIRCRAFT ONLY 60L OTHER

DOT PACKING GROUP II BULK PACKAGING 242

DOT LABEL PLAMMABLE LIQUID

SPECIAL PROVISIONSPROVISION 172102 TI

MSDSMSD COLLECTIOE REFERENCESREFERENCE 2673 100 101 103 124 126 127 132 140 148 153 159 163 164 167 169 171 174 175 176 80
PREPARED BY GANNON BA INDUSTRIAL HYGIENE REVIEW PA ROY CIH MPH MEDICAL REVIEW AC DARLINGTON MD MPH

COPTGM 01992 BY GONIIUN BITGCOIPOIIO CNONOCML POBI OHNO NONTOO



GENIUM PUBLISHING CORPORATION
MATERIAL SAFELY DATA SHEETSSHEET COLLECTION

ONE GENIURN PLAZA SHEET NO 385

SCHENECTADY NY 123044690 USA ETHYLBENZENE

5183778854
ISSUED 878 REVISION 992

SECTION MATERIAL IDENTIFICATION

ETHYLHENZENE CH5C2H5 DESCRIPTION DERIVED BY HEATING BENZENE AND ETHYLENE IN PRESENCE OF ALUMINUM CHLORIDE WITH NFPA

SUBSEQUENT DISTILLATION BY FRACTIONATION DIRECTLY FROM THE MIXED XYIENE STREAM IN PETROLEUM REFINING OR DEHYDROGENATION

OF NAPHTHENES USED AS SOLVENT AN ANTIKNOCK AGENT IN GASOLINE AND AS AN INTERMEDIATE IN PRODUCTION OF SYNTHETIC NIBBER

STYRENE CELLULOSE ACETATE DIETHYLBENZENE ACETOPHENONE ETHYL ANTHRAQUINONE PROPYL OXIDE AND ARNETHYIBERIZOI ALCOHOL

OTHER DESIGNATIONSDESIGNATION CAS NO 100414 ETHYLBERIZOL EB PHENYLETHANE NCIC56393 SKIN

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTRIBUTOR CONSULT LATEST CHEMICAL WEEK BUYERSBUYER GUIDE FOR SUPPLIERSSUPPLIER LIST

P3
RO

CAUTIONSCAUTION ETHYLBENZENE IS SKIN AND MUCOUSMUCOU MEMBRANE IRRITANT CONSIDERED THE MOST ITHLATING OF THE BEOZENE SERIES INHALATION PPE SEC

CAUSESCAUSE ACUTE AND CHRONIC CENTRAL NERVOUSNERVOU SYSTEM CNS EFFECTS IT IS HIGHLY FLAMMABLE AND FORMSFORM EXPLOSIVE MIXTURESMIXTURE WITH AIR OTRONIC

EFFECTSEFFECT

SECTION INGREDIENTSINGREDIENT AND OCCUPATIONAL EXPOSURE LIMITSLIMIT

ETHYLBENZENE CA 990 IMPURITIESIMPURITIE INCLUDE 01 MESA PARA XYLENE 01 CUMENE AND 01 TOLUENE

1991 OSHA PELSPEL 199293 ACGIH TLVSTLV 198586 TOXICITY DATA
8HR TWA 100 PPM 435 MGRN3 TWA 100 PPM 434 MGRN3 HUMAN INHALATION TC 100 PPM8 HR CAUSED EYE EFFECTSEFFECT
15MM STEL 125 PPM 545 MGRN3 S1EL 125 PPM 545 MGRN3 SLEEP AND RESPIRATORY CHANGES
ACTION LEVEL 50 PPM 217 MGRN3 1990 DFG GERMANY MAK HUMAN LYMPHOCYTE MMOLL INDUCED SISTER CHROMATID

1990 IDLH LEVEL TWA 100 PPM 440 MGRN3 EXCHANGE

2000 PPM CATEGORY LOCAL IRRITANTSIRRITANT RAT ORAL LD 3500 MGKG TOXIC EFFECTSEFFECT NOT YET REVIEWED

1990 NIOSH REL EXPOSURE UMIT 200 PPM5 MM RAT FEMALE INHALATION TC 1000 PPMI7 HRDAY DAYS

TWA 100 PPM 435 MGRN3 DAN ER OF CUTANEOUSCUTANEOU ABS

8SHIFT WI FOR WK
PRIOR TO MATING AND

DAILY
FOR 19 DAYSDAY OF GESTA

STEL 125 PPM 545 MGRN3 TION PRODUCED PUPSPUP WITH HIGH INCIDENCE OF EXTRA RIBS1791

SEC NIOSH RTECSRTEC DAO700000 FOR ADDITIONAL IRRITATION MUTATION REPRODUCTIVE AND TOXICITY DATA

SECTION PHYSICAL DATA

BOILING POBT 277 136 MOLECULAR WEIGHT 10616

MELTING POINT 139 95 DENSITY 0863 AT 77 25
SURFACE TENSION 315 DYNECM WATER SOLUBILITY SLIGHTLY 14 MG100 ML AT 59 15
IONIZATION POTENTIAL 876 EV OTHER SOLUBILITLESSOLUBILITLE MISCIBLE IN ALCOHOL ETHER SOLUBLE IN CARBON TETRACHIORIDE BENZENE

VISCOSITY 064 CP AT 77 25 SULFUR DIOXIDE AND MANY ORGANIC SOLVENTSSOLVENT INSOLUBLE IN AMMONIA
REFRACTION INDEX 14959 AX68 F20 ODOR THRESHOLD 23 PPM
RELATIVE EVAPORATION RATE ETHER 00106 VAPOR PRESSURE 71 MM HG AT 68 20 10 MMHG AT 7862 259 100 MM HG
BULK DENSITY 721 LBGAL AT 77 25 16538 741
CRITICAL TEMPERATURE 651 3439 SATURATED VAPOR DENSITY AIR 0075 LBFT3 OR 12 KGRN3 00768 LBFT1 OR 12298 KGRN3

CRITICAL PRESSURE 356 ATTN

APPEARANCE AND ODOR COLORLESSCOLORLES FLAMMABLE LIQUID WITH PUNGENT ODOR

SECTION FIRE AND EXPLOSION DATA

FLASH POINT 64 18 CC AUTOIGNITLON TEMPERATURE 810 432 LEL 10 VFV UEL 67 VV

EXTINGUISHING MEDIA CLASSCLAS LB FLAMMABLE LIQUID FOR SMALL TIRESTIRE USE DRY CHEMICAL CARBON DIOXIDE OR ALCOHOLRESISTANT FOAM FOR LARGE FIRESFIRE US

FOG OR ALCOHOLRESISTANT FOAM USE WATER ONLY IF OTHER AGENTSAGENT ARE UNAVAILABLE EB FLOATSFLOAT ON WATER AND MAY TRAVEL TO AN IGNITION SOURCE AND SPREAD

FIRE UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD BURNING RATE 58 MMJMIN VAPORSVAPOR MAY TRAVEL TO AN IGNITION SOURCE AND FLASH BACK CONTAINER MAY

EXPLODE IN HEAT OF FIRE EB POSESPOSE VAPOR EXPLOSION HAZARD INDOORSINDOOR OUTDOORSOUTDOOR AND IN SEWERS SPECIAL FIREFIGHTING PROCEDURESPROCEDURE BECAUSE FIRE MAY

PRODUCE TOXIC THERMAL DECOMPOSITION PRODUCTSPRODUCT WEAR SELFCONTAINED BREATHING APPARATUSAPPARATU SCBA WITH FULL FACEPIECE OPERATED IN PRESSUREDEMARTC

OR POSITIVEPRESSURE MODE COOL CONTAINER SIDESSIDE WITH WATER UNTIL WELL AFTER FIRE IS OUT STAY AWAY FROM ENDSEND OF TANKS FOR MASSIVE FIRE IN CARGO AREA

USE MONITOR NOZZLESNOZZLE OR UNMANNED HOSE HOLDERSHOLDER IF IMPOSSIBLE WITHDRAW FROM AREA AND LET FIRE BURN WITHDRAW IMMEDIATELY IF YOU HEAR RISING SOUND

FROM VENTING SAFETY
DEVICE OR NOTICE ANY RANK DISCOLORATION DUE TO FIRE DO NOT RELEASE RUNOFF FROM FIRE CONTROL METHODSMETHOD TO SEWERSSEWER OR WATERWAYS

STABILITYPOLYMERIZA ETHYLBENZCNE IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL STORAGE AND HANDLING CONDITIONS HAZARDOI

POLYMERIZATION CANNOT OCCUR

CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE REACTSREACT VIGOROUSLY WITH OXIDIZERS

CONDITIONSCONDITION TO AVOID EXPOSURE TO HEAT AND OXIDIZERS

HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOSITION THERMAL OXIDATIVE DECOMPOSITION OF EB CAN PRODUCE ACRID SMOKE AND
IRRITATING

FUMES

SECTION HEALTH HAZARD DATA

CARCINOGENICITY THE 1ARCT1 NTP691 AND OSHA DO NOT LIST EB AS CARCINOGEN SUMMARY OF RISKSRISK OCCUPATIONAL EXPOSURE TO EB ALONE

IS RARE SINCE IT IS USUALLY PRESENT TOGETHER WITH OTHER SOLVENTS EB IS IRRITATING TO THE EYESEYE SKIN AND RESPIRATORY TRACT VAPOR INHALATION PRODUCESPRODUCE

VARYING DEGREESDEGREE OF CNS EFFECTSEFFECT DEPENDING ON CONCENTRATION THE
LIQUID

IS ABSORBED THROUGH THE SKIN BUT VAPORSVAPOR ARE NOT 56 TO 64 OF INHALED

ETHYLBENZENE IS RETAINED AND METABOLIZED URINARY METABOLITESMETABOLITE FOLLOWING EXPOSURE TO 23 TO 85
PPM FOR HR ARE MANDELIC ACID 64 PHENYL

GLYOXYLIC ACID 25 AND METHYLPHENYLCARBINOL ETHANOL 5 CONCURRENT EXPOSURE TO XYLENE AND ETHYLBENZENE CAUSESCAUSE SLOWER EXCRETION

OF EB METABOLITES BASED ON THE RAT LD3 ONE MANUFACTURER GIVESGIVE TO OZ AS THE LETHAL DOSE FOR 100 LB PERSON COUIUIC NE2L PAGE

92 AERY MR1 OR RRPRODCIO ITHOI TH PNOIIO POHBID

KCSIIP4 41052



NC 385 ELHYLBENZCNC 992

6 HEALTH HAZARD DATA

CAJ CONDITIONSCONDITION AGGRAVATED BY LONGTERM EXPOSURE SKIN AND CNS DACASESDACASE AND IMPAIRED PULMON FUNCTION ESPECIALLY OBSTMCTIVE

ZU AY DISEASE TARGET ORGANSORGAN EYESEYE RESPIRATORY SYSTEM SKIN CNS BLOOD PRIMARY ENTRY ROUTESROUTE INHALATION SKIN AND EYE CONTACT ACUTE

RICTSRICT VAPOR IRTHALASION OF 200 PPM CAUSED ANSIENT EYE IRRITATION 1000 PPM CAUSED EYE IRRITATION WITH PROFUSE WATERING TOLERANCE DEVELOPED

RAPIDLY 2000 PPM CAUSED SEVERE AND IMMEDIATE EYE IRRITATION AND WATERING NASAL IRRITATION CHEST CONSTHCTION AND VERTIGO 5000 PPM WAS

INTOLERABLE AND CAUSED EYE AND NOSE IRRITATION INHALATION OF HIGH CONCENTRATIONSCONCENTRATION MAY CAUSE NARCOSIS CRAMPSCRAMP AND DEATH DUE TO RESPIRATORY PARALYSIS

SKIN EXPOSED TO PURE ETHYLBCNZENE FOR 10 TO 15 MM ABSORBED 22 TO 33 MGCM2HR IMMERSION OF HAND IN SOLUTIONSSOLUTION OF 112 156 MGFL FOR HR

ABSORBED 118 2157 PGCM1HR RESPECTIVELY CHRONIC EFFECTSEFFECT REPEATED SKIN CONTACT MAY CAUSE DRYNESSDRYNES SCALING AND FISSURING WORKERSWORKER

CHRONICALLY EXPOSED TO 100 PPM COMPLAINED OF FATIGUE SLEEPINESSSLEEPINES HEADACHE AND MILD IRRITATION OF THE EYESEYE AND
RESPIRATORY TRACT REPEATED VAPOR

INHALATION MAY RESULT IN BLOOD DISORDERSDISORDER PARTICULARLY LEUKOPENIA ABNORMALLY LOW LEVEL OF WHITE BLOOD CELLSCELL AND LYMPHOCYTOSIS

FIRST AID

EYESEYE DO ITO AUOW VICTIM TO RUB OR KEEP EYESEYE TIGHTLY
SHUT GENTLY LIFT EYELIDSEYELID AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING AMOUNTSAMOUNT OF

WATER UNTIL TRANSPORTED TO AN EMERGENCY MEDICAL FACILITY CONSULT PHYSICIAN IMMEDIATELY SKIN QIUCKLY REMOVE CONTAMINATED CLOTHING RINSE

WITH FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MM WASH EXPOSED AREA WITH SOAP AND WATER FOR REDDENED OR BLISTERED SKIN CONSULT PHYSICIAN

INHALATION REMOVE EXPOSED PERSON TO FRESH AIR AND SUPPORT BREATHING AS NEEDED INGESTION NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR

CONVULSING PERSON CONTACT POISON CONTROL CENTER AND UNLESSUNLES OTHERWISE ADVISED HAVE THAT CONSCIOUR AND ALERT PERSON DRINK TO GLASSESGLASSE OF WATER

TO DILUTE DO NOT INDUCE VOMITING ASPIRATION OF EVEN SMALL AMOUNT OF EB IN VOMITUSVOMITU CAN CAUSE SEVERE DAMAGE SINCE ITS LOW VISCOSITY AND SURFACE

TENSION WILL CAUSE IT TO SPREAD OVER LARGE AREA OF THE LUNG TISSUE

AFTER FIRST AID GET APPROPRIATE INPLANT PARAMEDIC OR COMMUNITY MEDICAL SUPPORT
NOTE TO PHYSICIANSPHYSICIAN BE MANDEIC ACID IN URINE 15 GG OF CREATININE SAMPLE AT END OF SHIFT AT WORKWEEKSWORKWEEK END SINCE THISTHI TEST IS NOT SPECIFIC

TEST FOR LB IN EXPIRED AIR FOR CONFIRMATION

SECTION SPILL LEAK AND DISPOSAL PROCEDURESPROCEDURE

SPILLLEAK NOTIFY SAFETY PERSONNEL ISOLATE AND VENTILATE AREA DENY ENTRY ARID
STAY UPWIND SHUT OFF ALL IGNITION SOURCES CLEANUP PERSONNEL SHOULD

PROTECT AGAINST VAPOR INHALATION AND SKINEYE CONTACT TAKE UP SMALL SPILLSSPILL WITH EARTH SAND VERMICULITE OR OTHER ABSORBENT NONCOMBUSTIBLE MATE
RIAL AND PLACE IN SUITABLE CONTAINER DIKE FAR AHEAD OF

LARGE SPILL FOR LATER RECLAMATION OR DISPOSAL REPORT ANY RELEASE 1000 LB FOLLOW APPLICABLE

OSHA REGULATIONSREGULATION 29 CFR 19 10120 ENVIRONMENTAL TRANSPORT IF RELEASED TO SOIL LB PARTIALLY EVAPORATESEVAPORATE INTO THE ATMOSPHERE WITH HALFLIFE

OF HRS TO WKS ARID SOME LEACHESLEACHE INTO GROUNDWATER ESPECIALLY IN SOIL WITH LOW ORGANIC CARBON CONTENT BIODEGRADATION OCCURSOCCUR WITH HALFLIFE OF

DAYS SOME EB MAY ABSORB TO SEDIMENT OR BIOCONCENUATE IN FISH EVIDENCE POINTSPOINT TO SLOW BIODEGRADATION IN GROUNDWATER IN AIR IT REACTSREACT WITH

PHOTOCHEMICALLY PRODUCED HYDROXYL RADICALSRADICAL WITH HALFLIFE OF HRS TO DAYS ADDITIONAL AMOUNTSAMOUNT MAY BE REMOVED BY RAIN ECO TOXICITY VALUESVALUE

SHRIMP MYSIDOPSIR BAHIA LC50 876 MGL196 HI SHEEPSHEAD MINNOW CYPRINODON VARIEGATUSVARIEGATU LC50 275 MGLI96 HI FATHEAD MINNOW

PIMEPHALESPROMELASPIMEPHALESPROMELA LC 423 MGL96 HR IN HARD WATER 485 MGL96 HR IN SOFTWATER DISPOSAL CANDIDATE FOR ROTARY KILN INCINERATION AT

1508 TO 2912T 820 TO 1600C LIQUID INJECTION INCINERATION AT 1202 TO 2912F 650 TO L600C AND FLUIDIZED BED INCINERATION AT 842 TO 1796F

450 TO 980C CONTACT YOUR SUPPLIER OR LICENSED CONTRACTOR FOR DETAILED RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION OSHA DESIGNATIONSDESIGNATION

LISTED AS RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26121 NO DOOL LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE 11A
LISTED AS SARA TOXIC CHEMICAL 40 CFR 37265
SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 TPQ NOT LISTED

LISTED AS CERCLA HAZARDOUSHAZARDOU SUBSTANCC 40 CFR 3024 FINAL REPORTABLE QUANUTY RQ 1000 LB 454 KG PER CWA SEC 311 B4
CWA SEC 307

SECTION SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE OR CHEMICAL
SAFETY GOGGLESGOGGLE PER OSHA EYE AND FACEPROTECTION REGULATIONSREGULATION 29 CFR 19 10133 BECAUSE

CONTACT LENSLEN USE IN INDUSTRY IS CONTROVERSIAL ESTABLISH YOUR OWN POLICY RESPIRATOR SEEK PROFESSIONAL ADVICE PRIOR TO SELECTION AND USE FOLLOW

OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 1910134 AND IF NECESSARY WEAR MSHANIOSHAPPROVED RESPIRATOR FOR 1000 PPM USE POWERED

AIRPURIFYING RESPIRATOR
WITH AN APPROPRIATE ORGANIC VAPOR CARTRIDGE SUPPLIEDAIR RESPIRATOR SAR SCBA OR CHEMICAL CARIDGE RESPIRATOR WITH

APPROPRIATE ORGANIC VAPOR CARTRIDGE FOR 2000 PPM USE SAR OR SCBA WITH FULL FACEPIECE FOR EMERGENCY OR NONROUTIRIE OPERATIONSOPERATION CLEANING

SPILLSSPILL REACTOR VESSELSVESSEL OR STORAGE TANKSTANK WEAR AN SCBA WARNING AIRPURFYING RESPIRATOR DO NOT PROTECT WORKERSWORKER IN OXYGENDEFICIENT ATMO

SPHERES IF RESPIRATORSRESPIRATOR ARE USED OSHA REQUIRESREQUIRE RESPIRATORY PROTECTION PROGRAM THAT INCLUDESINCLUDE AT LEASC MEDICAL CERTIFICATION TRAINING FITTESTING

PERIODIC ENVIRONMENTAL MONITORING MAINTENANCE INSPECTION CLEANING AND CONVENIENT SANITARY STORAGE AREAS OTHER WEAR CHEMICALLY PROTECTIVE

GLOVESGLOVE BOOTSBOOT APRONSAPRON AND GAUNTLETSGAUNTLET MADE OF VITON OR POLYVINYLCHIORIDE TO PREVENT SKIN CONTACT VENTILATION PROVIDE GENERAL AND LOCAL EXHAUST

VENTILATION SYSTEMSSYSTEM TO MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION BELOW THE OSHA PELT SEC 2 LOCAL EXHAUST VENTILATION IS PREFERRED BECAUSE IT PREVENTSPREVENT
CONTAMINANT DISPERSION INTO THE WORK AREA BY CONTROLLING

IT AT ITS SOURCET03 SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY

EYEWASH STATIONSSTATION SAFETYQUICKDRENCH SHOWERSSHOWER AND WASHING FACILITIES CONTAMINATED EQUIPMENT SEPARATE CONTAMINATED WORK CLOTHESCLOTHE FROM

STREET CLOTHESCLOTHE AND LAUNDER BEFORE REUSE REMOVE THISTHI MATERIAL FROM YOUR SHOESSHOE AND CLEAN PPE COMMENTSCOMMENT NEVER EAT DRINK OR SMOKE IN WORK

AREAS PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY BEFORE EATING DRINKING SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION 9 SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT
STORAGE REQUIREMENTSREQUIREMENT STORE IN COOL DRY WELLVENTILATED AREA AWAY FROM IGNITION SOURCESSOURCE AND OXIDIZERS OUTSIDE OR DETARCHEEL STORAGE IS

PREFERRED IF INSIDE STORE LIT STANDARD FLAMMABLE LIQUIDSLIQUID CABINET CONTAINERSCONTAINER SHOULD HAVE FLAMEARRESTER OR PRESSUREVACUUM VENTING TO PREVENT

STATIC SPARKSSPARK ELECTRICALLY GROUND AND BOND ALL EQUIPMENT USED WITH ETHYLBENZEMIE INSTALL CLASSCLAS GROUP ELECTRICAL EQUIPMENT ENGINEERING

CONTROLSCONTROL TO REDUCE
POTENTIAL

HEALTH HAZARDSHAZARD USE SUFFICIENT DILUTION OR LOCAL EXHAUST VENULASION TO CONTROL AIRBORNE CONTAMINANTSCONTAMINANT AND TO MAINTAIN

LEVELSLEVEL AS LOW AS POSSIBLE PURGE AND VENTILATE REACTION VESSELSVESSEL BEFORE WORKERSWORKER ARE ALLOWED TO ENTER FOR MAINTENANCE OR CLEANUP ADMINISTRATIVE

CONTROLSCONTROL CONSIDER PREPLACEMENT AND PERIODIC MEDICAL EXAMSEXAM OF EXPOSED WORKERSWORKER THAT EMPHASIZE THE CNS SKIN BLOOD AND RESPIRATORY SYSTEM

TRANSPORTATION DATA 49 CFR 172101

DOT SHIPPING NAME ETHYLBENZENE PACKAGING AUTHORIZATIONSAUTHORIZATION QUANTITY LIMITATIONSLIMITATION

DOT HAZARD CLASSCLAS EXCEPTIONSEXCEPTION 173150 PASSENGER AL RCRAFT OR RAILCAR 5L

ID NO UN1 175 NONBULK PACKAGING 173202 CARGO AIRCRAFT ONLY 60

DOT PACKING GROUP II BULK PACKAGING 173242 VESSEL STOWAGE REQUIREMENTSREQUIREMENT
DOT LABEL FLAMMABLE LIQUID VESSEL STOWAGE
SPECIAL PROVISIONSPROVISION 172102 TL OTHER

MSDSMSD COLLECTION REFERENCESREFERENCE 2673 100 101 103124 126 127 132 133 136 139 140 148 153 159 162 163 164 167 168171 176179
PREPARED BY GANNON BA INDUSTRIAL HYGIENE REVIEW WILSON CIH MEDICAL REVIEW SILVERMAN MD

COPYSIJHT 01992 BY GCMEA POIAIUNG CPOUAN ANY INRCAI UIC OR PRXKEION JDGMRO IS SO THO SVIBTOYO NMOMZSNMOMZ TIOREN ORTHI POHIS PWSOOR

SO NROSOISRILY THO OSPORBIIRO
AITHNOH H CI ATUO PUBSPUB JFLG COR NIIISCOUTNMDO NO ITRWTICA MSI NO NOCSTIORIS MD MNO

TOTHO OCRCY OR NOTOBDITY OF MCI FORMTIOR FOT PPTICTCON TOTHO PNRTHSOR IMCNTHDPWPO OF ITI NOR

KCSIIP4 41053



GENIUM PUBLISHING CORPORATION

MATERIAL SAFETY DATA SHEETSSHEET COLLECTION

ONE GENIURN PLAZA SHEET NO 318

SCHENECTADY NY 123044690 USA XYLENE MIXED ISOMERSISOMER

518 3778854
ISSUED 1180 REVISION E 92

SECTION 1 MATERIAL IDENTIFICATION

XYLENE MIXED ISOMERSISOMER C1H10 DESCRIPTION THC COMMERCIAL PRODUCT IS BLEND OF THE THREE ISOMERSISOMER NERAM NIPA
PARAP WITH THE LARGEST PROPORTION BEING M XYKNE XYLENE IS OBTAINED FROM COAL TAR TOLUENE BY TRANSALKYLATION AND

PSEUDOCUMENE USED IN THE MANUFACTURE OF DYESDYE RESINSRESIN PAINTSPAINT VARNISHESVARNISHE AND OTHER ORGANICSORGANIC AS GENERAL SOLVENT FOR

ADHESIVESADHESIVE CLEANING AGENT IN MICROSCOPE TECHNIQUE AS SOLVENT FOR CANADA BALSAM MICROSCOPY AS FUEL COMPONENT IN

AVIATION GASOLINE PRO TECTIVE COATINGSCOATING STERILIZING CATGUT HYDROGEN PEROXIDE PERFUMESPERFUME INSECT REPEILANTA PHARMACEUTICALSPHARMACEUTICAL AND

THE LEATHER INDUSTRY IN THE PRODUCTION OF PHTHALIC ANHYDRIDE ISOPHTHALIC AND TEREPHTHALIC ACIDSACID AND THEIR DIXNETHYL ESTERSESTER
HMISHMI

WHICH ARC USED IN THE MANUFACTURE OF
POLYESTER FIBERSFIBER AND AS AN INDIRECT FOOD ASIDITIVE AS COMPONENT OF ADHESIVES AROUND

2T
THE HOME XYLERTE IS FOUND AS VEHICLESVEHICLE IN PAINTSPAINT PAINT REMOVERSREMOVER DEGREASING CLEANERSCLEANER LACQUERSLACQUER GLUESGLUE AND CEMENTSCEMENT AND AS

SOLVENTVEHICLESSOLVENTVEHICLE FOR PESTICIDES

OTHER DESIGNATIONSDESIGNATION GAS NO 1330207 108383 106423 O IN PISOMERSPISOMER DIMETHYLBENZENE
PPE

RNETHYLTOLUENE NCIC55232 VIOLET XYLOL

MANUFACTURER CONTACT YOUR SUPPLIER OR DISTRIBUTOR CONSULT LATEST CHEMICAL WEEK BUYERSBUYER GUIDE0 FOR SUPPLIERSSUPPLIER LIST

CAUTIONSCAUTION XYLENE IS AN EYE SKIN AND MUCOUSMUCOU MEMBRANE IRRITANT AND MAY BE NARCOTIC IN HIGH CONCENTRATIONS IT IS DANGEROUSDANGEROU RUE HAZARD
SCC

SECTION 2 INGREDIENTSINGREDIENT AND OCCUPATIONAL EXPOSURE LIMITSLIMIT

XYLERIE MIXED ISOMERSISOMER THE COMMERCIAL PRODUCT GENERALLY CONTAINSCONTAIN 40 MXYLENE 20 EACH OF OXYLENE PXYLENE AND ETHYLBENZENE AND SMALL

QUANTITIESQUANTITIE OF TOLUENE UNPURIFIED XYLENE MAY CONTAIN PSEUDOCUMENE

1991 OSHA PELSPEL 199293 ACCIN TLVSTLV 198586 TOXICITY DATA
8HR TWA 100 PPM 435 MGRN3 TWA 100 PPM 434 RNGJM

HUMAN INHALATION TC 200 PPM PRODUCED

15MM STEL 150 PPM 655 MGRN STEL 150 PPM 651 MGRN OLFACTION EFFECTSEFFECT CONJUNCTIVA IRRITATION AND OTHER

BEI BIOLOGICAL EXPOSURE INDEX METHYTHIPPURIC CHANGESCHANGE INVOLVING THE LUNGSLUNG THORAX OR RESPIRATION
1990 IDLH LEVEL

ACIDSACID IN URINE AT END OF SHIFTI 15 GG CREATININE MAN INHALATION LCD 10000 PPM6 HR TOXIC
1000 PPM

EFFECTSEFFECT NOT YET REVIEWED
1990 DFG GERMANY MAK

1990 NIOSH TWA 100 PPM 444 MGRN5
HUMAN ORAL LD 50 MGKG NO TOXIC EFFECT NOTED

TWA 100 PPM 435 MGM CATEGORY TH SUBSTANCESSUBSTANCE WITH SYSTEMIC EFFECTSEFFECT
RAT ORAL LD50 4300 MGKG TOXIC EFFECT NOT

YET

STEL 150 PPM 655 MGLM HALFLIFE
REVIEWED

PEAK EXPOSURE 200 PPM 30 MM AVERAGE VALUE
RAT INHALATION LC50 5000 PPM4 HR TOXIC EFFECTSEFFECT

PEAKSPEAK PER SHIFT
NOT YET

REVIEWED

SEE NIOSH RTECSRTEC XE2I00000 FOR ADDITIONAL TOXICITY DATA

SECTION 3 PHYSICAL DATA

BOILING POINT RANGE 279 TO 284 137 TO 140 MOLECULAR WEIGHT 10616

BOILING POINT ORTHA 291 144 RNELA 2818 F1388 SPECIFIC GRAVITY 0864 AT2O C4
PARA 2813 1385 WATER SOLUBILITY PRACTICALLY INSOLUBLE

FREEZING POINTMELTING POINT ORTLZO 13 25 OTHER SOLUBILITLESSOLUBILITLE MISCIBLE WITH ABSOLUTE ALCOHOL ETHER AND

METE 533 474 PARA 55 TO 57 13 TO 14 MANY OTHER ORGANIC LIQUIDA

VAPOR PRESSURE 672 MM HG AT 70 21 OCTANOLWATER PARTITION COEFFICIENT LOGKOW 312320

SATURATED VAPOR DENSITY AIR 12 KGRN3 123 KGRN3 0077 LBSFT ODOR THRESHOLD PPM

VISCOSITY 326 SUS
APPEARANCE AND ODORR CLEAR SWEETSMELLING LIQUID

MATERIALSMATERIAL WITH WIDER AND NARROWER BOILING RANGESRANGE AXE COMMERCIALLY AVAILABLE

SECTION 141 FRE ANDEXPIOSIOIIDATA I

FLASH POLNE 63 TO 77 17 TO 25 CC
FAUTOIGNITLON TEMPERATURE 982 527 IN ILEL 11 IN P 09 O UEL 70 MP 67 O

EXTINGUISHING MEDIA FOR SMALL FIRES USE DRY CHEMICAL CARBON DIOXIDE C02 WATER SPRAY OR REGULAR FOAM FOR LARGE FIRESFIRE USE WATER SPRAY FOG OR

REGULAR FOAM WATER MAY BE INEFFECTIVE USE WAT SPRAY TO COOL FIREEXPOSED CONTAINERS UNUSUAL FIRE OR EXPLOSION HAZARDSHAZARD XYLENE VAPORSVAPOR OR

LIQUID WHICH FLOATSFLOAT ON WATER MAY NAVEL TO AN IGNITION SOURCE AND FLASH BACK THE HEAT OF FIRE MAY CAUSE CONTAINERSCONTAINER TO EXPLODE ANDOR PRODUCE

IRRITATING OR POISONOUSPOISONOU DECOMPOSITION PRODUCTS XYLENE MAY PRESENT VAPOR EXPLOSION HAZARD INDOORSINDOOR OUTDOORSOUTDOOR OR IN SEWERS ACCUMULATED STATIC

ELECTRICITY MAY OCCUR FROM VAPOR OR LIQUID
FLOW SUFFICIENT TO CAUSE IGNITION SPECIAL FIREFIGHTING PROCEDURESPROCEDURE BECAUSE FIRE MAY PRODUCE TOXIC

THERMAL DECOMPOSITION PRODUCTSPRODUCT WEAR SELFCONTAINED BREATHING APPARATUSAPPARATU SCRA WITH FULL FACEPIECE OPERATED IN PRESSUREDEMAND OR POSITIVE

PRESSURE MODE STRUCTURAL FIREFIGHTERSFIREFIGHTER PROTECTIVE CLOTHING WILL PROVIDE LIMITED PROTECTION IF FEASIBLE AND WITHOUT RISK MOVE CONTAINERSCONTAINER FROM FUE AREA

OTHERWISE COOL FIREEXPOSED CONTAINERSCONTAINER UNTIL WELL AFTER FIRE IS EXTINGUISHED STAY CLEAR OF TANK ENDS USE UNMANNED HOSE HOLDER OR MONITOR NOZZLESNOZZLE FOR

MASSIVE CARGO FIRES IF IMPOSSIBLE WITHDRAW FROM AREA AND LET FIRE BURN WITHDRAW IMMEDIATELY IN CASE OF ANY TANK DISCOLORATION OR RISING
SOUND FROM

VENTING SAFETY DEVICE DO NOT RELEASE RUNOFF FROM FIRE CONTROL METHODSMETHOD TO SEWERSSEWER OR WATERWAYS

SECTION REACTIVITY DATA

STABILITYPOLYMERIZA XYLENE IS STABLE AT ROOM TEMPERATURE IN CLOSED CONTAINERSCONTAINER UNDER NORMAL
STORAGE

AND HANDLING CONDITIONS HAZARDOUSHAZARDOU

POLYMERIZATION CANNOT OCCUR XYLENE IS EASILY CHLORINATED SULFONATED OR NITRATED CHEMICAL INCOMPATIBILITIESINCOMPATIBILITIE INCOMPATIBILITIESINCOMPATIBILITIE INCLUDE STRONG

ACIDSACID AND OXIDIZERSOXIDIZER AND 13DICHLORO55DIMET DICHIOROHYDRANTOIN XYLENE ATTACKSATTACK SOME FORMSFORM OF PLASTICSPLASTIC RUBBER AND

COATINGS CONDITIONSCONDITION TO AVOID AVOID HEAT AND IGNITION SOURCESSOURCE AND INCOMPATIBLES HAZARDOUSHAZARDOU PRODUCTSPRODUCT OF DECOMPOSITION THERMAL OXIDATIVE

DECOMPOSITION OF SYLENE CAN PRODUCE CARBON DIOXIDE CARBON MONOXIDE AND VARIOUSVARIOU HYDROCARBON PRODUCTS

SECTION HAZARD DATA

CNRCINOGENICLTY THE IARC41 NTP11691 AND 0SHA1164 DO NOT LIST XYLENE AS CARCINOGEN SUMMARY OF RISKSRISK XYLENE IS AN EYE MUCOUSMUCOU

MEMBRANE AND RESPIRATORY TRACT IRRITANT IRRITATION SUNSSUN AT 200 PPM SEVERE BREATHING DIFFICULTIESDIFFICULTIE WHICH MAY BE DELAYED IN ONSET CAN OCCUR AT HIGH

CONCENTRATIONS IT IS CENTRAL NERVOUSNERVOU SYSTEM CNS DEPRESSANT AND AT HIGH CONCENTRATIONSCONCENTRATION CAN CAUSE COMA KIDNEY ARID LIVER DAMAGE CART OCCUR WITH

XYLENE EXPOSURE WITH PROLONGED OR REPEATED CUTANEOUSCUTANEOU EXPOSURE XYLENE PRODUCESPRODUCE DEFATTING DERMATITIS CHRONIC TOXICITY IS NOT WELL DEFINED BUT IT

IS LESSLES TOXIC THAN BCNZENE PRIOR TO THE L950SL950 BENZCNE WAS OFTEN FOUND AS CONTAMINANT OF XYLENE AND THE EFFECTSEFFECT ATTRIBUTED TO XYLENE SUCH AS BLOOD

DYSCRASIASDYSCRASIA ARE QUESTIONABLE SINCE THE LATE 1950S1950 XYLENESXYLENE HAVE BEEN VIRTUALLY BENZENEFREE AND BLOOD DYSCRASIASDYSCRASIA HAVE NOT BEEN ASSOCIATED WITH

SYLENES CHRONIC EXPOSURE TO HIGH CONCENTRATIONSCONCENTRATION OF XYLENE IN ANIMAL STUDIESSTUDIE HAVE DEMONSTRATED MILK REVERSIBLE DECREASE IN RED AND WHITE CELL

COITUSCOITU AC WELL AS INCREASESINCREASE IN PLATELET COUNTS CO
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SECTION 6 HEALTH HAZARD DATA CONTINU4

IRRCGULARITY WAS REPORTED IN ASSOCIATION WITH WORKPLACE EXPOSURE TO XYLCNE PERHAPSPERHAP DUE TO EFFECTSEFFECT ON LIVER METABOLISM XYLERTC CROSSESCROSSE THE HUEAAA

PLACENTA BUT DOESDOE NOT APPEAR TO BE TERATOGENIC UNDER CONDITIONSCONDITION TESTED TO DATE MEDICAL CONDITIONSCONDITION AGGRAVATED BY LONGTERM EXPOSURE CI1
RESPIRATORY EYE SKIN GASTROINTESTINAL GI LIVER AND KIDNEY DISORDERS TARGET ORGANSORGAN CNS EYESEYE GL UACT LIVCR KIDNEYSKIDNEY AND SKIN PRIMARY

ENTRY ROUTESROUTE INHALATION SKIRT ABSORPTION SLIGHT EYE CONTACT INGESTION ACUTE EFFECTSEFFECT INHALATION OF HIGH XYLCNE CONCENTRATIONSCONCENTRATION MAY CAUSE

DIZZINESSDIZZINES NAUSEA VOMITING AND ABDOMINAL PAIN EYE NOSE AND THROAT IRRITATION RESPIRATORY TRACT IRRITATION LEADING TO PULMONARY EDEMA FLUID IN

LUNG DROWSINESSDROWSINES AND UNCONSCIOUSNESS DIRECT EYE CONTACT CAN RESULT IN CONJUNCTIVITISCONJUNCTIVITI AND CORNEAL BUMS INGESTION MAY CAUSE BURNING SENSATION

IN THE OROPHARYNX AND STOMACH AND TRANSIENT CNS DEPRESSION CHRONIC EFFECTSEFFECT REPEATED OR PROLONGED SKIN CONTACT MAY CAUSE DRYING AND DEFAT

SING
OF THE SKIRT LEADING TO DERMATITIS REPEATED EYE EXPOSURE TO HIGH VAPOR CONCENTRATIONSCONCENTRATION MAY CAUSE REVERSIBLE EYE DAMAGE PERIPHERAL AND CENTRAL

NEUROPATHY AND LIVER DAMAGE OTHER SYMPTOMSSYMPTOM OF CHRONIC EXPOSURE INCLUDE HEADACHE FATIGUE IRRITABILITY CHRONIC BRONCHITISBRONCHITI AND CL DISTURBANCESDISTURBANCE

SUCH AS NAUSEA LOSSLOS OF APPETITE AND GAS

FIRST AID EMERGENCY PERSONNEL SHOULD PROTECT AGAINST EXPOSURE EYESEYE DO NOT ALLOW VICTIM TO RUB OR KEEP EYESEYE TIGHTLY SHUT GENTLY LIFT EEIDSEEID
AND FLUSH IMMEDIATELY AND CONTINUOUSLY WITH FLOODING AMOUNTSAMOUNT OF WATER UNTIL TRANSPORTED TO AN EMERGENCY MEDICAL FACILITY CONSULT PHYSICIAN

IMMEDIATELY SKIN QUICKLY REMOVE CONTAMINATED CLOTHING RINSE WITH FLOODING AMOUNTSAMOUNT OF WATER FOR AT LEAST 15 MM WASH EXPOSED AREA WITH SOAP

AND WATER FOR REDDENED OR BLISTERED SKIRT CONSULT PHYSICIAN CAREFULLY DISPOSE OF CONTAMINATED CLOTHING AS IT MAY POSE FIRE HAZARD INHALATION

REMOVE EXPOSED PERSON TO FRESH AIR AND SUPPORT BREATHING AS NEEDED MONITOR EXPOSED PERSON FOR RESPIRATORY DISTRESS INGESTION NEVER
GIVE

ANYTHING BY MOUTH TO AN UNCONSCIOUSUNCONSCIOU OR CONVULSING PERSON CONTACT POISON CONTROL CENTER AND UNLESSUNLES OTHERWISE ADVISED DO NOT INDUCE VOMIRING IF

SPONTANEOUSSPONTANEOU VOMITING SHOULD OCCUR KEEP EXPOSED PERSONSPERSON HEAD BELOW THE HIPSHIP TO PREVENT ASPIRATION BREATHING LIQUID XYLENE INTO THE LUNGSLUNG
ASPIRATION OF AFEW MILLIMETERSMILLIMETER OF RYLENE CAN CAUSE CHEMICAL PNEWNONITISPNEWNONITI PULMONARY EDEMA AND HEMORRHAGE NOTE TO PHYSICIANSPHYSICIAN HIPPURIC ACID

OR THE ETHER GLUCURONIDE OF ORTHOTOLUIC ACID MAY BE USEFUL IN DIAGNOSISDIAGNOSI OF META PARA AND ORTHOXYLENE EXPOSURE RESPECTIVELY CONSIDER
GASTRIC

LAVAGE IF
LARGE QUANTITY OF XYLERTE WAS INGESTED PROCEED GASTRIC LAVAGE WITH PROTECTION OF THE AIRWAY FROM ASPIRATION CONSIDER ENDORRACHEAL

INTUBATION WITH INFLATED CUFF

SECTION SPILL LEAK AND DISPOSAL PROCEDURESPROCEDURE

SPILLLLEAK NOTIFY SAFETY PERSONNEL EVACUATE ALL UNNECESSARY PERSONNEL REMOVE ALL HEAT AND IGNITION SOURCESSOURCE AND VENTILATE SPILL AREA CLEANUP

PERSONNEL SHOULD PROTECT AGAINST VAPOR INHALATION AND SKIN OR EYE CONTACT IF FEASIBLE AND WITHOUT UNDUE RISK STOP LEAK USE APPROPRIATE FOAM TO

BLANKET RELEASE AND SUPPRESSSUPPRES VAPORS WATER SPRAY MAY REDUCE VAPOR BUT DOESDOE NOT PREVENT IGNITION
IN CLOSED SPACES FOR SMALL SPILLSSPILL ABSORB ON PAPER

AND EVAPORATE IN APPROPRIATE EXHAUST HOOD OR ABSORB WITH SAND OR SOME NONCOMBUSTIBLE ABSORBENT AND PLACE IN CONTAINERSCONTAINER FOR LATER DISPOSAL FOR

LARGE SPILLSSPILL DIKE FAR AHEAD OF LIQUID TO CONTAIN DO NOT ALLOW XYIENE TO ENTER CONFINED SPACE SUCH AS SEWERSSEWER OR DRAINS ON LAND DIKE TO CONTAIN OR

DIVERT TO INEMEABLE HOLDING AREA APPLY WATER SPRAY TO CONTROL FLAMMABLE VAPOR AND REMOVE MATERIAL WITH PUMPSPUMP OR VACUUM EQUIPMENT ON

WATER CONTAIN MATERIAL WITH NATURAL BARRIERSBARRIER BOOMSBOOM OR WEIRSWEIR APPLY UNIVERSAL
GELLING AGENT AND USE SUCTION HOSESHOSE TO REMOVE SPILLED

MATERIAL

REPORT ANY RELEASE IN EXCESSEXCES OF 1000 LB FOLLOW APPLICABLE OSHA REGULATIONSREGULATION 29 CFR 1910120 ENVIRONMENTAL TRANSPORT LIUIE BIOCONCEN

TRATION IS EXPECTED BIOLOGICAL OXYGEN DEMAND AFTER DAYSDAY AT 20 064 NO STATED ISOMER ECOTOXLCITY VALUESVALUE LD50 GOLDFISH 13 MGLJ24 HR

CONDITIONSCONDITION OF BIOASSAY NOT SPECIFIED NO SPECIFIC
ISOMER ENVIRONMENTAL DEGRADATION IN THE ATMOSPHERE ZYLENESZYLENE DEGRADE BY REACTING WITH

PHOTOCHEMICALLY PRODUCED HYDROXYL RADICALSRADICAL WITH HALFLIFE RANGING FROM 117 HR IN THE SUMMER TO 1018 HR IN WINTER OR TYPICAL LOSSLOS OF 6786
PER DAY XYLENESXYLENE ARE RESISTANT TO HYDROLYSIS SOIL ABSORPTIONFMOBILTY XYLENESXYLENE HAVE LOW TO MODERATE ADSORPTION TO SOIL AND WHEN SPILLED ON LAND

WILL VOLATILIZE AND LEACH INTO GROUNDWATER DISPOSAL AS HYDROCARBON XYLENE IS GOOD CANDIDATE FOR CONTROLLED INCINERATION CONTACT YOUR SUPPLIER

OR LICENSED CONTRACTOR FOR DETAILED RECOMMENDATIONS FOLLOW APPLICABLE FEDERAL STATE AND LOCAL REGULATIONS

EPA DESIGNATIONSDESIGNATION OSHA DESIGNATIONSDESIGNATION

SARA EXTREMELY HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 355 NOT LISTED LISTED AS AN AIR CONTAMINANT 29 CFR 19101000 TABLE Z1A
LISTED AS SARA TOXIC CHEMICAL 40 CFR 37265

LISTED AS RCRA HAZARDOUSHAZARDOU WASTE 40 CFR 26133 NO U239 P003 SPENT SOLVENT

LISTED AS CERCLA HAZARDOUSHAZARDOU SUBSTANCE 40 CFR 3024 FINAL REPORTABLE QUANTITY RQ 1000 LB 454 KG PER CLEAN WATER ACT
SEC 311B4 PER RCRA SEC 3001

SECTION SPECIAL PROTECTION DATA

GOGGLESGOGGLE WEAR PROTECTIVE EYEGLASSESEYEGLASSE OR CHEMICAL SAFETY GOGGLESGOGGLE PER OSHA EYEAND FACEPROTECTION REGULATIONSREGULATION 29 CFR 19 10133 BECAUSE

CONTACT LENSLEN USE IN INDUSTRY IS CONTROVERSIAL ESTABLISH YOUR OWN POLICY RESPIRATOR SEEK PROFESSIONAL ADVICE
PRIOR TO RESPIRATOR SELECTION AND USE

FOLLOW OSHA RESPIRATOR REGULATIONSREGULATION 29 CFR 1910134 AND IF NECESSARY WEAR MSHANIOSHAPPROVED RESPIRATOR
FOR CONCENTRATIONSCONCENTRATION 1000

PPM USE ANY CHEMICAL CARTRIDGE RESPIRATOR WITH ORGANIC VAPOR CARTRIDGESCARTRIDGE ANY POWERED AIRPURIFYING RESPIRATOR WITH ORGANIC VAPOR CARTRIDGESCARTRIDGE ANY

SUPPLIEDAIR RESPIRAWR OR ANY SELFCONTAINED BREATHING APPARATUS FOR EMERGENCY OR NONROUTINE OPERATIONSOPERATION CLEANING SPILLSSPILL REACTOR VESSELSVESSEL OR

STORAGE TANKSTANK WEAR AN SCBAWARNING AIRPURJING RESPIRATORSRESPIRATOR DO NOT PROTECT WORKERSWORKER IN OXYGENDEFICIESU ATMOSPHERES IF RESPIRATORSRESPIRATOR ARE USED

OTHER WEAR CHEMICALLY PROTECTIVE GLOVESGLOVE BOOTSBOOT APRONSAPRON AND GAUNHLERSGAUNHLER TO PREVENT ALL SKIN CONTACT WITH BREAKTHROUGH TIMESTIME HR CONSIDER

POLYVINYL ALCOHOL AND FLUOROCARBON RUBBER VITON AS MATERIALSMATERIAL FOR PPE VENTILATION PROVIDE GENERAL AND LOCAL EXHAUST VENTILATION SYSTEMSSYSTEM TO

MAINTAIN AIRBORNE CONCENTRATIONSCONCENTRATION BELOW THE OSHA PELSPEL SEC 2 LOCAL EXHAUST VENTILATION IS PREFERRED BECAUSE IT PREVENTSPREVENT CONTAMINANT DISPERSION

INTO THE WORK AREA BY CONTROLLING IT AT ITS SOURCET SAFETY STATIONSSTATION MAKE AVAILABLE IN THE WORK AREA EMERGENCY EYEWASH STATIONSSTATION SAFETYQUICK

DRENCH SHOWERSSHOWER AND WASHING FACILITIES CONTAMINATED EQUIPMENT SEPARATE CONTAMINATED WORK CLOTHESCLOTHE FROM STREET CLOTHES LAUNDER CONTAMI

NATED WORK CLOTHING BEFORE WEARING REMOVE THISTHI MATERIAL FROM YOUR SHOESSHOE AND CLEAN PPE COMMENTSCOMMENT NEVER EAT DRINK OR SMOKE IN WORK AREAS

PRACTICE GOOD PERSONAL HYGIENE AFTER USING THISTHI MATERIAL ESPECIALLY BEFORE EATING DRINKING SMOKING USING THE TOILET OR APPLYING COSMETICS

SECTION 9 SPECIAL PRECAUTIONSPRECAUTION AND COMMENTSCOMMENT
STORAGE REQUIREMENTSREQUIREMENT STORE IN CLEARLY LABELLED TIGHTLY CLOSED CONTAINERSCONTAINER ITT COOL WELLVENTILATED PLACE AWAY FROM STRONG OXIDIZING MATERIALSMATERIAL

AND HEAT AND IGNITION SOURCES DURING TRANSFERRING OPERATIONSOPERATION ELECTRICALLY GROUND AND BOND METAL CONTAINERS ENGINEERING CONTROLSCONTROL TO REDUCE

POTENTIAL
HEALTH HAZARDSHAZARD USE SUFFICIENT DILUTION OR LOCAL EXHAUST VENTILATION TO CONTROL AIRBORNE CONTAMINANTSCONTAMINANT AND TO MAINTAIN CONCENTRATIONSCONCENTRATION AT THE

LOWEST PRACTICAL LEVEL USE HERMETICALLY SEALED EQUIPMENT TRANSFER XYLENE IN ENCLOSED SYSTEMSSYSTEM AVOID PROCESSESPROCESSE ASSOCIATED WITH OPEN EVAPORATING

SURFACESSURFACE AND PROVIDE SOURCESSOURCE OF GAS RELEASE WITH ENCLOSURESENCLOSURE AND LOCAL EXHAUST VENTILATION USE CLASSCLAS GROUP ELECTRICAL EQUIPMENT ADMINISTRA
TIVE CONTROLSCONTROL ESTABLISH AIR AND BIOLOGICAL MONITORING PROGRAMSPROGRAM AND EVALUATE REGULARLY CONSIDER PREPIACEMENT AND PERIODIC MEDICAL EXAMINATIONSEXAMINATION

INCLUDING COMPLETE BLOOD COUNT ROUTINE URINALYSISURINALYSI AND LIVER FUNCTION TESTS CONSIDER HEMATOLOGIC STUDIESSTUDIE IF THERE IS ANY SIGNIFICANT CONTAMINATION

OF THE SOLVENT WITH BENZENE IF FEASIBLE CONSIDER THE REPLACEMENT OF XYLENE BY LESSLES TOXIC SOLVENTSSOLVENT SUCH AS
PETROL MOTOR FUEL OR WHITE SPIRIT BEFORE

CARRYING OUT MAINTENANCE AND
REPAIR WORK STEAM AND FLUSH ALL EQUIPMENT TO REMOVE ANY XYLEZIE RESIDUES

TRANSPORTATION DATA 49 CFR 172101
DOT SHIPPING NAME XYLENESXYLENE PACKAGING AUTHORIZATIONSAUTHORIZATION QUANTITY LIMITATIONSLIMITATION VESSEL STOWAGE REQUIREMENTSREQUIREMENT
DOT HAZARD CLASSCLAS EXCEPTIONSEXCEPTION 173150 PASSENGER AIRCRAFT OR RAILCAR 5L VESSEL STOWAGE
ID NO UN 1307 NONBULK PACKAGING 173202 CARGO AIRCRAFT ONLY 60L OTHER
DOT PACKING GROUP BULK PACKAGING 173242
DOT LABEL FLAMMABLE LIQUID

SPECIAL PROVISIONSPROVISION 172102 TI

MSDSMSD COLLECTION REFERENCESREFERENCE 2673 89 100 101 103 124 126 127 132 133 136 139 140 148 149 153 L59 163 164 167 171 174 176 180

PREPARED BY
MI
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OHSMDL RECORD NUMBER OHS4283

MATERIAL SAFETY DATA SHEET

SECTION CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MDL INFORMATION SYSTEMSSYSTEM INC FOR EMERGENCY SOURCE INFORMATION
14600 CATALINA STREET CONTACT 16153662000 IN USA
SAN LEANDRO CA 94577

18006350064 TOLL FREE OR

15108951313
RTECSRTEC NUMBER PC1400000

EU NURNBEREINICSNURNBEREINIC 2006596

SUBSTANCE METHANOL REAGENT ACS

TRADE NAMESYNONYMSNAMESYNONYM METHANOL WOOD ALCOHOL METHYL HYDROXIDE CAREINOL
MONOHYDROXYMETHANE WOOD SPIRIT WOOD NAPHTHA METHYLOL COLONIAL SPIRIT

COLOMBIAN SPIRIT PYROXYLIC SPIRIT CH4O RCRA 0154 UN 1230 STCC
4904230 0HS14283 RTECSRTEC PC1400000

CHEMICAL FAMILY HYDROXYLSHYDROXYL ALIPHATIC

CREATION DATE 19890308 REVISED 19970915

SECTION COMPOSITION INFORMATION ON INGREDIENTSINGREDIENT

COMPONENT SUBSTANCE METHYL ALCOHOL

COMPONENT PERCENT 600
CAS REGISTRY NUMBER 67561

SECTION HAZARDSHAZARD IDENTIFICATION

NFPA RATINGSRATING SCALE 04 HEALTH2 FIRE3 REACTIVITY0
EU CLASSIFICATION HIGHLY FLAMMABLE TOXIC 112325 EC

CLASSIFICATION MAY BE INCONSISTENT WITH INDEPENDENTLYRESEAR DATA

EMERGENCY OVERVIEW
COLOR COLORLESSCOLORLES
PHYSICAL FORM LIQUID

ODOR DISTINCT ODOR

MAJOR HEALTH HAZARDSHAZARD SKIN IRRITATION EYE IRRITATION CENTRAL NERVOUSNERVOU
SYSTEM DEPRESSION

PHYSICAL HAZARDSHAZARD FLAMMABLE LIQUID AND VAPOR VAPORMAY CAUSE FLASH FIRE
POTENTIAL HEALTH EFFECTSEFFECT
INHALATION

SHORT TERM EXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM INGESTION
IRRITATION RINGING IN THE EARSEAR DIGESTIVE DISORDERSSYMPTORNSDISORDERSSYMPTORN OF

DRUNKENNESSDRUNKENNES VISUAL DISTURBANCESDISTURBANCE NERVE DAMAGE
LONG TERMEXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM INGEZTION
HEADACHE

SKIN CONTACT
SHORT TERM EXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM INGESTION
IRRITATION SYMPTOMSSYMPTOM OF DRUNKENNESSDRUNKENNES NERVE DAMAGE

LONG TERM EXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM EXPOSURE
EYE CONTACT

SHORT TERM EXPOSURE IRRITATION EYE DAMAGE
LONG TERN EXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM EXPOSURE

INGESTION
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SHORT TERM EXPOSURE NAUSEA VOMITING DIARRHEA DIFFICULTY BREATHING
IRREGULAR HEARTBEAT HEADACHE DROWSINESSDROWSINES SYMPTOMSSYMPTOM OF DRUNKENNESS
DISORIENTATION HEARING LOSSLOS BLINDNESSBLINDNES BLUISH SKIN COLOR LUNG
CONGESTION NERVE DAMAGE CONVULSIONSCONVULSION COMA
LONG TERN EXPOSURE SAME AS EFFECTSEFFECT REPORTED IN SHORT TERM INGESTION

CARCINOGEN STATUSSTATU
OSHA
NTP
IARC

SECTION FIRST AID AST3RESAST3RE

INHALATION
REMOVE FROM EXPOSURE IMMEDIATELY USE BAG VALVE MASK OR SIMILAR DEVICE

TO PERFORM ARTIFICIAL RESPIRATION RESCUE BREATHING IF NEEDED GET

MEDICAL ATTENTION
SKIN CONTACT

REMOVE CONTAMINATED CLOTHING JEWELRY AND SHOESSHOE IMMEDIATELY WASH WITH

SOAP OR MILD DETERGENT AND LARGE AMOUNTSAMOUNT OF WATER UNTIL NO EVIDENCE OF

CHEMICAL REMAINSREMAIN AT LEAST 1520 MINUTES GET MEDICAL ATTENTION IF

NEEDED
EYE CONTACT

WASH EYESEYE IMMEDIATELY WITH LARGE AMOUNTSAMOUNT OF WATER OR NORMAL SALINE
OCCASIONALLY LIFTING UPPER AND LOWER LIDSLID UNTIL NO EVIDENCE OF CHEMICAL

REMAINS GET MEDICAL ATTENTION IMMEDIATELY
INGESTION

CONTACT LOCAL POISON CONTROL CENTER OR PHYSICIAN IMMEDIATELY NEVER MAKE

AN UNCONSCIOUSUNCONSCIOU PERSON VOMIT OR DRINK FLUIDS WHEN VOMITING OCCURSOCCUR KEEP

HEAD LOWER THAN HIPSHIP TO HELP PREVENT ASPIRATION IF PERSON IS

UNCONSCIOUSUNCONSCIOU TURN HEAD TO SIDE GET MEDICAL ATTENTION IMMEDIATELY
NOTE TO PHYSICIAN

FOR INGESTION CONSIDER GASTRIC LAVAGE
ANTIDOTE

ETHANOL ORAL CALCIUM GLUCONATEGLUCOSE INTRAVENOUS 4METHYLPYRAZOLE
ORAL INTRAVENOUS

SECTION FIRE FIGHTING MEASTJRESMEASTJRE

FIRE AND EXPLOSION HAZARD
SEVERE FIRE HAZARD THE VAPOR IS HEAVIER THAN AIR VAPORSVAPOR OR GASESGASE MAY

IGNITE AT DISTANT IGNITION SOURCESSOURCE AND FLASH BACK VAPORAIR MIXTURESMIXTURE ARE

EXPLOSIVE
EXTINGUISHING MEDIA

ALCOHOL RESISTANT FOAM CARBON DIOXIDE REGULAR DRY CHEMICAL WATER

LARGE FIRESFIRE USE ALCOHOLRESISTANT FOAM OR FLOOD WITH FINE WATER SPRAY
FIRE FIGHTING MOVE CONTAINER FROM FIRE AREA IF IT CAN BE DONEWITHOUT

RISK DIKE FOR LATER DISPOSAL DO NOT SCATTER SPILLED MATERIAL WITH

HIGHPRESSURE WATER STREAMS COOL CONTAINERSCONTAINER WITH WATERSPRAY UNTIL WELL

AFTER THE FIRE IS OUT STAY AWAY FROM THE ENDSEND OF TANKS WITHDRAW

IMMEDIATELY IN CASE OF RISING SOUND FROM VENTING SAFETY DEVICE OR ANY

DISCOLORATION OF TANKSTANK DUE TO FIRE FOR TANK RAIL CAR OR TANK TRUCK
EVACUATION RADIUSRADIU 800 METERSMETER 12 MILE

FLASH POINT 52 11 CC
LOWER EXPLOSIVE LIMIT 60
UPPER EXPLOSIVE LIMIT 360
AUTOIGNITION 725 385
FLAIILIABILITY CLASSCLAS OSHA LB

SECTION ACCIDENTAL RELEASE ASURESASURE

OCCUPATIONAL SPILL
AVOID HEAT FLAMESFLAME SPARKSSPARK AND OTHER SOURCESSOURCE OF IGNITION DO NOT TOUCH
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SPILLED MATERIAL STOP LEAK IF POSSIBLE WITHOUT PERSONAL RISK REDUCE

VAPORSVAPOR WITH WATER SPRAY SMALL SPILLSSPILL ABSORB WITH SAND OR OTHER

NONCOMBUSTIBLE MATERIAL COLLECT SPILLED MATERIAL IN APPROPRIATE
CONTAINER FOR DISPOSAL LARGE SPILLSSPILL DIKE FOR LATER DISPOSAL REMOVE

SOURCESSOURCE OF IGNITION KEEP UNNECESSARY PEOPLE AWAY ISOLATE HAZARD AREA

AND DENY ENTRY REPORTABLE QUANTITY RQ 5000 POUNDS NOTIFY LOCAL

EMERGENCY PLANNING COMMITTEE AND STATE EMERGENCYRESPONSE COMMISSION FOR

RELEASE GREATER THAN OR EQUAL TO RQ US SARA SECTION 304 IF RELEASE

OCCURSOCCUR IN THE US AND IS REPORTABLE UNDER CERCLA SECTION 103 NOTIFY THE

NATIONAL RESPONSE CENTER AT 8004248802 USA OR 2024262675 USA

SOIL SPILL
DIG HOLDING AREA SUCH AS LAGOON POND OR PIT FOR CONTAINMENT DIKE FOR

LATER DISPOSAL

AIR SPILL
REDUCE VAPORSVAPOR WITH WATER SPRAY

WATER SPILL
COVER WITH ABSORBENT SHEETSSHEET SPILLCONTROL PADSPAD OR PILLOWS REMOVE

TRAPPED MATERIAL WITH SUCTION HOSES

ALLOW SPILLED MATERIAL TO AERATE

SECTION HANDLING AND STORAGE

STORE AND HANDLE IN ACCORDANCE WITH ALL CURRENT REGULATIONSREGULATION AND

STANDARDS SUBJECT TO STORAGE REGULATIONSREGULATION US OSHA 29 CFR L9LOL06KEEP
SEPARATED FROM INCOMPATIBLE SUBSTANCES

SECTION EXPOSURE CONTROLSCONTROL PERSONAL PROTECTION

EXPOSURE LIMITSLIMIT
METHANOL REAGENT ACS

METHYL ALCOHOL METHANOL
200 PPM 262 MGM3OSHA TWA SKIN
250 PPM 328 MGM3 OSHA STEL VACATED BY 58 FR 35338 JUNE 30 1993

200 PPM 262 MGM3 ACGIH TWA SKIN
250 PPM 328 MGM3 ACGIH STEL

200 PPM 262 MGM3 NIOSH RECOMMENDED TWA SKIN
250 PPM 328 MGM3 NIOSH RECOMMENDED STEL

260 MGM3 200 MLM3 DFG MAX TIMESSHIFT

MEASUREMENT METHOD SILICA GEL TUBE WATER GAS CHROMATOGRAPHY WITH

FLAME IONIZATION DETECTION NIOSH III 2000 METHANOL

VENTILATION
PROVIDE LOCAL EXHAUST OR PROCESSPROCES ENCLOSURE VENTILATION SYSTEM
VENTILATION EQUIPMENT SHOULD BE EXPLOSIONRESISTANT IF EXPLOSIVE

CONCENTRATIONSCONCENTRATION OF MATERIAL ARE PRESENT ENSURE COMPLIANCE WITH APPLICABLE

EXPOSURE LIMITS
EYE PROTECTION

WEAR SPLASH RESISTANT SAFETY GOGGLES PROVIDE AN EMERGENCY EYE WASH

FOUNTAIN AND QUICK DRENCH SHOWER IN THE IMMEDIATE WORK AREA
CLOTHING

WEAR APPROPRIATE CHEMICAL RESISTANT CLOTHING
GLOVESGLOVE

WEAR APPROPRIATE CHEMICAL RESISTANT GLOVES
RESPIRATOR

THE FOLLOWING RESPIRATORSRESPIRATOR AND MAXIMUM USE CONCENTRATIONSCONCENTRATION ARE DRAWN FROM

NIOSH ANDOR OSHA

2000 PPM ANY SUPPLIEDAIR RESPIRATOR

5000 PPM ANY SUPPLIEDAIR RESPIRATOR
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6000 PPM ANY SUPPLIEDAIR RESPIRATORWJTH FULL FACEPIECE ANY
SELFCONTAINED BREATHING APPARATUSAPPARATU WITH FULL FACEPIECE ANY
SUPPLIEDAIR RESPIRATOR WITH FULL FACEPIECE

ESCAPE ANY APPROPRIATE ESCAPETYPE SELFCONTAINED BREATHING
APPARATUS

FOR UNKNOWN CONCENTRATIONSCONCENTRATION OR INIMEDIATELY DANGEROUSDANGEROU TO LIFE OR HEALTH

ANY SUPPLIEDAIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN

PRESSUREDEMAND OR OTHER POSITIVEPRESSURE MODE IN COMBINATION WITH

SEPARATE ESCAPE SUPPLY ANY SELFCONTAINED BREATHING APPARATUSAPPARATU WITH
FULL FACEPIECE

SECTION PHYSICAL AND CINICAL PROPERTIESPROPERTIE

DESCRIPTION PHYSICAL STATE LIQUID

APPEARANCE CLEAR

COLOR COLORLESSCOLORLES
ODOR DISTINCT ODOR

MOLECULAR WEIGHT 3204
MOLECULAR FORMULA CH3OH
BOILING POINT 149 65
MELTING POINT 137 94
SPECIFIC GRAVITY 07914

PH NOT AVAILABLE

VISCOSITY 059 CP 20

VAPOR PRESSURE 9725 XUMHG 20

VAPOR DENSITY 111
VOLATILITY NOT AVAILABLE

EVAPORATION RATE 46 BUTYL ACETATE1
ODOR THRESHHOLD 100 PPM
WATER SOLLJBILITY SOLUBLE

SOLVENT SOLTIBILITY SOLUBLE ALCOHOL ACETONE CHLOROFORM ETHANOL ETHER
BENZENE

SECTION 10 STABILITY AND REACTIVITY

REACTIVITY
STABLE AT NORMAL TEMPERATURESTEMPERATURE AND PRESSURE

CONDITIONSCONDITION TO AVOID
AVOID HEAT FLAMESFLAME SPARKSSPARK AND OTHER SOURCESSOURCE OF IGNITION MINIMIZE

CONTACT WITH MATERIAL AVOID INHALATION OF MATERIAL OR COMBUSTION

BYPRODUCTS KEEP OUT OF WATER SUPPLIESSUPPLIE AND SEWERS

INCOMPATIBILITIESINCOMPATIBILITIE
HALO CARBONSCARBON COMBUSTIBLE MATERIALSMATERIAL METALSMETAL OXIDIZING MATERIALSMATERIAL
HALOGENSHALOGEN METAL CARBIDE BASESBASE ACIDSACID
METHYL ALCOHOL METHANOL

ACETYL BROMIDE VIOLENT REACTION WITH FORMATION OF HYDROGEN BROMIDE

ALKYLALUMINTJM SOLUTIONSSOLUTION VIOLENT REACTION

ALTJMINTJN CORRODESCORRODE

BARITJMPERCHLORATE DISTILLATION YIELDSYIELD HIGHLY EXPLOSIVE ALKYL

PERCHIORATE

BERYLLIUM HYDRIDE VIOLENT REACTION EVEN AT 196

BROMINE VIGOROUSLY EXOTHERMIC REACTION

CALCIUM CARBIDE VIOLENT REACTION

CHLORINE POSSIBLE IGNITION AND EXPLOSION HAZARD

CHLOROFORM AND SODIUM HYDROXIDE EXPLOSIVE REACTION
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CHROMIUM TRIOXIDE CHROMIC ANHYDRIDE POSSIBLE IGNITION

CYANTJRIC CHLORIDE VIOLENT REACTION

DICHLOROMETHANE POSSIBLE IGNITION AND EXPLOSION

DIETHYL ZINC POSSIBLE IGNITION AND EXPLOSION

HYDROGEN PEROXIDE WATER EXPLOSIONHAZARD

IODINE ETHANOL MERCURIC OXIDE EXPLOSION HAZARD

LEAD CORRODESCORRODE

LEAD PERCHLORATE EXPLOSION HAZARD

MAGNESIUM VIOLENT REACTION

MAGNESIUM POWDERED MIXTURESMIXTURE ARE CAPABLE OF DETONATION

METALSMETAL INCOMPATIBLE

NICKEL POSSIBLE IGNITION IN THE PRESENCE OF NICKEL CATALYST

NITRIC ACID CONCENTRATED MIXTURESMIXTURE OF GREATER THAN25 ACID MAY
DECOMPOSE VIOLENTLY

OXIDIZERSOXIDIZER STRONG FIRE AND EXPLOSION HAZARD

PERCHLORIC ACID EXPLOSION HAZARD

PHOSPHOROUSPHOSPHOROU TRIOXIDE POSSIBLE VIOLENT REACTION AND IGNITION

PLASTICSPLASTIC RUBBER COATINGSCOATING MAY BE ATTACKED

POTASSIUM POSSIBLE DANGEROUSDANGEROU REACTION

POTASSIUM HYDROXIDE CHLOROFORM EXOTHERMIC REACTION

POTASSIUM TERTBUTOXIDE FIRE AND EXPLOSION HAZARD

SODIUM CHLOROFORM POSSIBLE EXPLOSION

SODIUM HYPOCHLORITE EXPLOSION HAZARD

SODIUM METHOXIDE CHLOROFORM VIOLENT REACTION

SULFURIC ACID FIRE AND EXPLOSION HAZARD

ZINC EXPLOSION HAZARD

HAZARDOUSHAZARDOU DECOMPOSITION
THERMAL DECOMPOSITION PRODUCTSPRODUCT OXIDESOXIDE OF CARBON

POLYMERIZATION
WILL NOT POLYMERIZE

SECTION 11 TOXICOLOGICAL INTORTION

METHANOL REAGENT ACS

IRRITATION DATA
20 MG124 HOURSHOUR SKINRABBITMODERATE 40 MG EYESRABBIT MODERATE 100

MG24 HOURSHOUR EYESRABBIT MODERATE

TOXICITY DATA
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6422 MGKG ORALMAN LDL0 3429 MGKG ORALMAN TJLO 428 MGKG ORALHUMAN

LDL0 143 MGKG ORALHUMAN LDLO GMKG ORALWOMAN TDL0 86000 MGRN3

INHALATIONHUMAN TCLO 300 PPM INHALATIONHUMAN TCL0 868 MGKG
UNREPORTEDMAN LDLO 5628 MGKG ORALRAT LD5O 64000 PPM4 HOURSHOUR
INHALATIONRAT LC50 7529 MGKG INTRAPERITONEALRAT LD50 2131 MGKG
INTRAVENOUSRAT LD5O 7300 MGKGORALMOUSE LD5O 50 GMM312 HOURSHOUR
INHALATIONMOUSE LCLO 10765 MGKG INTRAPERITONEALMOUS LD5O 9800 MGKG
SUBCUTANEOUSMOUSE LD5O MGKG INTRAVENOUSMOUSE LD5O 7500 MGKG
ORALDOG LDL0 GINKG ORALMONKEY LD5O 1000 PPM INHALATIONMONKEY LCLO
393 MGKG SKINMONKEY LDL0 44 GMM36 HOURSHOUR INHALATIONCAT LCLO 4641

MGKG INTRAVENOUSCAT LDL0 14200 MGKG ORALRABBIT LD5O 15800 MGKG
SKINRABBIT LD5O 1826 MGKG INTRAPERITONEALRABB LD5O 8907 MGKG
INTRAVENOUSRABBIT LDSO 3556 MGKG INTRAPERITONEALGUIN PIG LD5O 8555

MGKG INTRAPERITONEALHAMS LD5O 59 GMKG PARENTERALFROG LDL0 12

GMKG8 WEEKSWEEK INTERMITTENT ORALRAT TDL0 MLKG7 DAYSINTERMITTENT
ORALRAT TDL0 50 MGM312 HOURS13 WEEKSWEEK INTERMITTENT INHALATIONRAT

TCL0 2610 PPM6 HOURS4 WEEKSWEEK INTERMITTENT INHALATIONRAT TCL0 3846

UGKG30 DAYSDAY INTERMITTENT INTRAPERITONEALRAT TDLO
ACUTE TOXICITY LEVEL

SLIGHTLY TOXIC DERMAL ABSORPTION INGESTION RELATIVELY NONTOXIC
INHALATION

MEDICAL CONDITIONSCONDITION AGGRAVATED BY EXPOSURE

EYE DISORDERSDISORDER KIDRTEY DISORDERSDISORDER SKIN DISORDERSDISORDER AND ALLERGIES
MUTAGENIC DATA

DNA REPAIR ESCHERICHIA COLI 20 MGWELL MUTATION IN MICROORGANISMSMICROORGANISM

SACCHAROMYESSACCHAROMYE CEREVISAE 12 PPH S9 SEX CHROMOSONE LOSSLOS AND NON

DISJUNCTION ASPERGILLUSASPERGILLU NIDULANSNIDULAN 56000 PPM CYTOGENETIC ANALYSISANALYSI
GRASSHOPPER PARENTERAL 3000 PPM DNA INHIBITION HUMAN LYMPHOCYTE 300

NIMOLL DNA DAMAGE RAT ORAL 10 UMOLKG MUTATION IN MICROORGANISMSMICROORGANISM

MOUSE LYMPHOCYTE 7900 MGL S9 CYTOGERLETIC ANALYSISANALYSI MOUSE ORAL

GMKG CYTOGENETIC ANALYSISANALYSI MOUSE INTRAPERITONEAL 75 MGKG
REPRODUCTIVE EFFECTSEFFECT DATA

7500 MGKG ORALRAT TDLO 1719 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU 35295

MGKG ORALRAT TDL0 115 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU 35295 MGKG
ORALRAT TDL0 115 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU 20 GMKG ORALRAT

TDLO 615 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU 20000 PPM INHALATIONRAT

TCLO7 HOURSHOUR 122 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU PPM
INHALATIONRAT TCL0I7 HOURSHOUR 715 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU
10000 PPM INHALATIONRAT TCL07 HOURSHOUR 715 DAYSDAY PREGNANT FEMALE

CONTINUOUSCONTINUOU 200 PPM ORALRAT TDL020 HOURSHOUR 78 WEEKSWEEK MALE 40 GMKG
ORALMOUSE TDL0 615 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU 1500 PPM
INHALATIONMOUSE TCLO6 HOURSHOUR 79 DAYSDAY PREGNANT FEMALE CONTINUOUSCONTINUOU
5000 PPM INHALATIONMOUSE TCL07 HOURSHOUR 615 DAYSDAY PREGNANT FEMALE

CONTINUOUSCONTINUOU 7500 PPM INHALATIONMOUSE TCLO7 HOURSHOUR 615 DAYSDAY PREGNANT

FEMALE CONTINUOUSCONTINUOU 2000 PPM INHALATIONMOUSE TCL07 HOURSHOUR 615 DAYSDAY
PREGNANT FEMALE CONTINUOUSCONTINUOU 15000 PPM INHALATIONMOUSE TCL0 79 DAYSDAY
PREGNANT FEMALE CONTINUOUSCONTINUOU GMKG INTRAPERITONEALMOUS TDL0 DAYSDAY
MALE

ADDITIONAL DATA
MAY CAUSE BLINDNESS

METHYL ALCOHOL

IRRITATIOT DATA
20 MG24 HOURSHOUR SKINRABBIT MODERATE 40 MG EYESRABBIT MODERATE 100

RNG24 HOURSHOUR EYESRABBIT MODERATE

TOXICITY DATA
6422 MGKG ORALMAN LDL0 3429 MGKG ORALMAN TDL0 428 MGKG ORALHUMAN

LDL0 143 MGKG ORALHUMAN LDL0 GMKG ORALWOMAN TDLO 86000 MGM3
INHALATIONHUMAN TCL0 300 PPM INHALATIONHUMAN TCL0 868MGKG

UNREPORTEDMAN LDL0 5628 MGKG ORALRAT LD5O 64000 PPM4 HOURSHOUR
INHALATIONRAT LC5O 7529 MGKG INTRAPERITONEALRAT LD5O 2131 MGKG
INTRAVENOUSRAT LD5O 7300 MGKG ORALMOUSE LD5O 50 GMM32 HOURSHOUR
INHALATIONMOUSE LCL0 10765 MGKG INTRAPERITONEALRNOU LD5O 9800 MGKG
SUBCUTANEOUSMOUSE LDSO 4710 MGKG INTRAVENOUSMOUSE LDSO 7500 MGKG
ORALDOG LDL0 GMKG ORALMONKEY LD5O 1000 PPM INHALATIONMONKEY LCL0
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SKIN ABSORPTION MAY OCCUR AND CAUSE METABOLIC ACIDOSISACIDOSI AND EFFECTSEFFECT ON
THE EYESEYE AND CENTRAL NERVOUSNERVOU SYSTEM AS DETAILED IN ACUTE INGESTION

CHRONIC EXPOSURE
METHYL ALCOHOL METHANOL REPEATED OR PROLONGED CONTACT WITH THE

LIQUID MAY CAUSE DEFATTING OF THE SKIN RESULTING IN ERYTHEMA SCALING
AND ECZEMATOID DERMATITIS CHRONIC ABSORPTION MAY RESULT IN METABOLIC

ACIDOSISACIDOSI AND EFFECTSEFFECT AS DETAILED IN ACUTE INGESTION
EYE CONTACT

ACUTE EXPOSURE
METHYL ALCOHOL METHANOL VAPORSVAPOR MAY CAUSE IRRITATION HIGH

CONCENTRATIONSCONCENTRATION HAVE BEEN REPORTED TO CAUSE VIOLENT INFLAMMATION OF THE

CONJUNCTIVA AND EPITHELIAL DEFECTSDEFECT ON THE CORNEAMILD IRRITATION MAY
OCCUR WITH DILUTE SOLUTIONSSOLUTION THE UNDILUTED LIQUIDHASLIQUIDHA PRODUCED MODERATE

CORNEAL OPACITY AND CONJUNCTIVAL REDNESSREDNES IN RABBITS APPLICATION OF

DROP OF METHANOL IN RABBIT EYESEYE CAUSED MILD REVERSIBLE REACTION
GRADED ON SCALE OF 110 AFTER 24 HOURS

CHRONIC EXPOSURE
METHYL ALCOHOL METHANOL REPEATED OR PROLONGED CONTACT MAY CAUSE

CONJUNCTIVITIS
INGESTION

ACUTE EXPOSURE
METHYL ALCOHOL METHANOL MAY CAUSE MILD AND TRANSIENT INEBRIATION

AND SUBSEQUENT DROWSINESSDROWSINES FOLLOWED BY AN ASYMPTOMATIC PERIOD LASTING

848 HOURS FOLLOWING THE DELAY COUGHING DYSPNEA HEADACHE DULLNESSDULLNES
WEAKNESSWEAKNES VERTIGO OR DIZZINESSDIZZINES NAUSEA VOMITING OCCASIONAL DIARRHEA

ANOREXIA VIOLENT PAIN IN THE BACK ABDOMEN AND EXTREMITIESEXTREMITIE
RESTLESSNESSRESTLESSNES APATHY OR DELIRIUM AND RARELY EXCITEMENT AND MANIA MAY

OCCUR RAPID SHALLOW RESPIRATION DUE TO METABOLIC ACIDOSISACIDOSI COLD AND

CLAMMY SKIN HYPOTENSION CYANOSISCYANOSI OPISTHOTONOSOPISTHOTONO CONVULSIONSCONVULSION MILD

TACHYCARDIA CARDIAC DEPRESSION PERIPHERAL NEURITISNEURITI CEREBRAL AND

PULMONARY EDEMA UNCONSCIOUSNESSUNCONSCIOUSNES AND COMA ARE POSSIBLE EFFECTSEFFECT ON THE

EYE MAYINCLUDE OPTIC NEURITISNEURITI BLURRED OR DIMMED VISION DILATED
UNRESPONSIVE PUPILSPUPIL PTOSISPTOSI EYE PAIN CONCENTRIC CONSTRICTION OF

VISUAL FIELDSFIELD DIPLOPIA CHANGE IN COLOR PERCEPTION PHOTOPHOBIA

ANDOPTIC NERVE ATROPHY PARTIAL BLINDNESSBLINDNES OR POSSIBLY DELAYED TRANSIENT

OR PERMANENT BLINDNESSBLINDNES MAY OCCUR BILATERAL SENSORINEURAL DEAFNESSDEAFNES HAS

BEEN REPORTED IN SINGLE CASE LIVER KIDNEY HEART STOMACH
INTESTINAL AND PANCREATIC DAMAGE MAY ALSO OCCUR DEATH MAY BE DUE TO

RESPIRATORY FAILURE OR RARELY FROM CIRCULATORY COLLAPSE AS LITTLE ASL5

ML HAS CAUSED BLINDNESSBLINDNES THE USUAL FATAL DOSE IS 60240 ML PROLONGED

ASTHENIA AND IRREVERSIBLE EFFECTSEFFECT ON THE NERVOUSNERVOU SYSTEM INCLUDING

DIFFICULTY IN SPEECH MOTOR DYSFUNCTION WITH RIGIDITY SPASTICITY AND

HYPOKINESISHYPOKINESI HAVE BEEN REPORTED

CHRONIC EXPOSURE
METHYL ALCOHOL METHANOL REPEATED INGESTION MAY CAUSE VISUAL

IMPAIRMENT AND BLINDNESSBLINDNES AND OTHER SYSTEMIC EFFECTSEFFECT AS DETAILED IN

ACUTE INGESTION REPRODUCTIVE EFFECTSEFFECT HAVE BEEN REPORTED IN ANIMALS

SECTION 12 ECOLOGICAL INFORMATION

ECOTOXICITY
FISH TOXICITY
743 UGL 96 HOURSHOUR LC5O MORTALITY GUDGEON GOBIO GOBIO
INVERTEBR7PE TOXICITY
383 UGL 48 HOURSHOUR EC5O IMMOBILIZATION WATER FLEA DAPHNIA MAGNA
ALGAL TOXICITY
200480 UGL HOURSHOUR POPULATION ALGAEPHYTOPLANKTONAL MAT

ALGAE
PHYTOTOXICITY

01 UGL 21 WEEKSWEEK BIOCHEMICAL EELGRASSEELGRAS ZOSTERA MARINA
OTHER TOXICITY
32 UGL 321 DAYSDAY CHIOROPHYL AQUATIC COMMUNITY AQUATIC COMMUNITY
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FATE AND TRANSTRAN PORT
BIOCONCENTRATIOW
1200 UGL 48 HOURSHOUR BCF RESIDUE BLUEGILL LEPORNISLEPORNI MACROCHIRUSMACROCHIRU 27
UGL

ENVIRONMENTAL STTHINARY

HIGHLY TOXIC TO AQUATIC LIFE

SECTION 13 DISPOSAL CONSIDERATIONSCONSIDERATION

SUBJECT TO DISPOSAL REGULATIONSREGULATION US EPA 40 CFR 262 HAZARDOUSHAZARDOU
WASTENUXNBERSWASTENUXNBER UL54 DISPOSE IN ACCORDANCE WITH ALL APPLICABLE

REGULATIONS

SECTION 14 TRANSPORT INFORNATION

US DOT 49 CFR 172101 SHIPPING NAMEUN NUMBER
METHANOLUN12 30

US DOT 49 CFR 172101 HAZARD CLASSCLAS OR DIVISION

US DOT 49 CFR 172101 PACKING GROUP

II

US DOT 49 CFR 172101 AND SUBPART LABELING REQUIREMENTSREQUIREMENT
FLAABLE LIQUID POISON

US DOT 49 CFR 172101 PACKAGING AUTHORIZATIONSAUTHORIZATION

EXCEPTIONSEXCEPTION
49 CFR 173150

NONBULK PACKAGING
49 CFR 173202
BULK PACKAGING
49 CFR 173242

US DOT 49 CFR 172101 QUANTTY LIMITATIONSLIMITATION

PASSENGER AIRCRAFT OR RAILCAR

1L

CARGO AIRCRAFT ONLY
60

SECTION 15 REGULATORY INFOR1TION

TSCA STATUSSTATU
TSCA 12B EXPORT NOTIFICATION NOT LISTED

CERCLA SECTION 103 40 CFR 3024
SARA SECTION 302 40 CFR 35530 TPQ

SARA SECTION 304 40 CFR 35540 RQ

SARA SECTION 313 40 CFR 37265
CALIFORNIA PROP 65 STATUSSTATU
SARA ACUTE HAZARD

SARA CHRONIC HAZARD

SARA FIRE HAZARD

SARA REACTIVITY HAZARD

SARA SUDDEN RELEASE HAZARD

WHNISWHNI CLASSIFICATION

INTERNATIONAL REGULATIONSREGULATION
EU RISK AND SAFETY PHRASESPHRASE
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112325 HIGHLY FLAMMABLE TOXIC BY INHALATION AND IF SWALLOW
127162445 KEEP LOCKEDUP AND OUT OF REACH OF CHILDREN KE

CONTAINER TIGHTLY CLOSED KEEP AWAY FROM SOURCESSOURCE OF IGNITION NO SMOKIR
AVOID CONTACT WITH SKIN IN CASE OF ACCIDENT OR IF YOU FEEL UNWELL SEEK

MEDICAL ADVICE IMMEDIATELY SHOW THE LABEL WHERE POSSIBLE

SECTION 16 OTIR XNTORNATION

NO OTHER INFORMATION IS CURRENTLY AVAILABLE FOR THISTHI RECORD

MATENAL SAFETY DATA SHEETSSHEET OHS DIALOG FILE 332 1997 MDL INFO SYSTEMS ALL RIGHTSRIGHT RESETVED

1998 THE DA1OG CORPORATION PLC
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APPENDIX

QUALITY ASSURANCE PROJECT PLAN

THISTHI DOCUMENT SERVESSERVE AS THE SITESPECIFIC QUALITY ASSURANCE PROJECT PLAN

QAPP FOR PHASE II REMEDIAL INVESTIGATION RI AND
FEASIBILITY STUDY FS

ACTIVITIESACTIVITIE AT THE SEATTLE AIR NATIONAL GUARD STATION SEATTLE ANGSANG IN

SEATTLE WASHINGTON

11 PLAN DESCRIPTION

THISTHI QAPP PRESENTSPRESENT THE OVERALL POLICIESPOLICIE DATA QUALITY OBJECTIVESOBJECTIVE DQOSDQO
SPECIFIC QUALITY ASSURANCE QA AND QUALITY CONTROL QC REQUIREMENTSREQUIREMENT

PROCEDURESPROCEDURE RESPONSIBILITIESRESPONSIBILITIE CHAINOFCUSTODY PROCEDURESPROCEDURE LABORATORY

ANALYSESANALYSE AND DOCUMENTATION THAT WILL BE EMPLOYED DURING PHASE II RIPSRIP
ACTIVITIESACTIVITIE AT THE SEATTLE ANGS

12 REMEDIAL INVESTIGATIONFEASIB STUDY DESCRIPTION

THE PURPOSE OF THE RI PHASESPHASE AND II IS TO PROVIDE AN ACCURATE PRECISE

AND REPRESENTATIVE SUMMARY OF THE CURRENT VERTICAL AND HORIZONTAL EXTENT

OF CONTAMINATION IN SOIL AND GROUNDWATER ASSOCIATED WITH IRP SITE

BURIAL SITE DATA OBTAINED DURING THE RI WILL BE USED DURING THE FS PHASE

AS THE SCIENTIFIC BASISBASI FOR IDENTIFYING AND SELECTING THE MOST APPROPRIATE

REMEDIAL ALTERNATIVESALTERNATIVE FOR THE SITE THISTHI QAPP PROVIDESPROVIDE INFORMATION

REGARDING DATA COLLECTION AND QA PROCEDURESPROCEDURE TO ENSURE THAT THE DATA

OBTAINED DURING PHASE II RIFSRIF ACTIVITIESACTIVITIE ARE VALID AND USABLE FOR THE FS

DECISION PROCESS THE QAPP FOR THE PHASE RIFSRIF IS CONTAINED IN

INSTALLATION RESTORATION PROGRAM IRP FINAL REMEDIAL INVESTIGATIONFEASIB

STUDY WORK PLAN 143RD COMBAT COMMUNICATIONSCOMMUNICATION SQUADRON SEATTLE AIR

NATIONAL GUARD STATION SEATTLE WASHINGTON ERM JULY 1996

BI
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13 REMEDIAL INVESTIGATIONFEASIB STUDY PROJECT OBJECTIVESOBJECTIVE

THE PURPOSE OF THE QAPP IS TO ESTABLISH STANDARD PROCEDURESPROCEDURE TO ENSURE

THAT THE INTEGRITY ACCURACY PRECISION COMPLETENESSCOMPLETENES AND

REPRESENTATIVENESSREPRESENTATIVENES OF THE SAMPLESSAMPLE ARE MAINTAINED IN ORDER TO SUPPORT THE

OBJECTIVESOBJECTIVE OF THE RIFS THE SPECIFIC OBJECTIVESOBJECTIVE OF THE RIFSRIF ARE AS FOLLOWSFOLLOW

PROVIDE DATA TO ASSIST IN DEFINING THE VERTICAL AND HORIZONTAL EXTENT AND

MAGNITUDE OF SOIL AND GROUNDWATER CONTAMINATION AT THE INVESTIGATED

SITE

DEFINE SITE PHYSICAL FEATURESFEATURE FACILITIESFACILITIE AND HYDROGEOLOGIC CONDITIONSCONDITION

THAT COULD AFFECT CONTAMINANT MIGRATION CONTAINMENT OR CLEANUP

DETERMINE THE NATURE AND EXTENT OF POTENTIAL THREATSTHREAT TO HUMAN HEALTH

AND THE ENVIRONMENT

DETERMINE THE TYPESTYPE OF RESPONSE ACTIONSACTION TO BE CONSIDERED DECISION

DOCUMENT FS REMEDIAL DESIGN OR REMEDIAL ACTION

DEVELOP SCREEN AND EVALUATE REMEDIAL ALTERNATIVES

RECOMMEND THE MOST COSTEFFECTIVE REMEDIAL ALTERNATIVESALTERNATIVE THAT

ADEQUATELY PROTECT HUMAN HEALTH WELFARE AND THE ENVIRONMENT

131 DATA USAGE

THE DATA COLLECTED DURING THE RI WILL PROVIDE THE BASISBASI FOR DECISIONSDECISION

REGARDING REMEDIAL MEASURESMEASURE TO ENSURE THAT CONCENTRATIONSCONCENTRATION OF IDENTIFIED

CONTAMINANTSCONTAMINANT COMPLY WITH APPLICABLE STATE AND FEDERAL REQUIREMENTS

SPECIFICALLY THE DATA COLLECTED DURING THE RI WILL BE USED TO

CHARACTERIZE ONSITE SOURCESSOURCE OF CONTAMINATION

DETERMINE THE NATURE AND EXTENT OF CONTAMINATION AND

MIGRATIONEXPOSURE PATHWAYSPATHWAY AND

SUPPORT THE SELECTION OF COSTEFFECTIVE REMEDIAL TECHNOLOGIESTECHNOLOGIE AND

ALTERNATIVES

B2
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132 DATA QUALITY OBJECTIVESOBJECTIVE

DQOSDQO ARE QUANTITATIVE AND QUALITATIVE OBJECTIVESOBJECTIVE FOR ENSURING THAT DATA OF

KNOWN AND APPROPRIATE QUALITY ARE OBTAINED DURING THE RIFSRIF TO SUPPORT
THE SELECTION OF APPROPRIATE REMEDIAL ACTIONS DQOSDQO ARE SELECTED BASED ON

THE SPECIFIC USE OF THE DATA COLLECTED

133 INTEGRATION OF DOOSDOO

DQOSDQO WERE DEVELOPED THROUGH THREESTAGE PROCESS THE DQO PROCESSPROCES IS

AN INTEGRAL PART OF WORK PLAN DEVELOPMENT THAT INCLUDESINCLUDE FIELD SCREENING

AND SAMPLING SAMPLE SHIPMENT TO THE ANALYTICAL LABORATORY SAMPLE

ANALYSISANALYSI AND REPORTING THE DQO PROCESSPROCES WILL BE REVISED AS NEEDED

BASED ON THE RESULTSRESULT OF EACH DATA COLLECTION ACTIVITY THE GENERAL DQO
DEVELOPMENT PROCESSPROCES IS OUTLINED ON TABLE BI

TABLE BI

DQO THREESTAGE DEVELOPMENT
43RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

STAGE DESCRIPTION

STAGE OF THE DQO PROCESSPROCES IDENTIFIESIDENTIFIE THE INDIVIDUALSINDIVIDUAL RESPONSIBLE FOR DECISIONSDECISION DATA

USESUSE AND AVAILABLE DATA AND DETERMINESDETERMINE IF ADDITIONAL DATA IS NEEDED AND THE TYPESTYPE

OF DECISIONSDECISION THAT WILL BE MADE REGARDING SITE REMEDIATION STAGE SPECIFIESSPECIFIE THE

DECISION MAKING PROCESSPROCES IDENTIFIESIDENTIFIE WHY ADDITIONAL DATA ARE NEEDED AND SETSSET THE

FOUNDATION FOR STAGESSTAGE AND OF THE DQO DEVELOPMENT PROCESS

STAGE SPECIFIESSPECIFIE THE DATA QUANTITY AND QUALITY NECESSARY TO MEET THE OBJECTIVESOBJECTIVE SET

IN STAGE 1 THISTHI STAGE STIPULATESSTIPULATE THE CRITERIA FOR DETERMINING DATA ADEQUACY STAGE

INCLUDESINCLUDE SELECTION OF THE SAMPLING APPROACHESAPPROACHE AND THE ANALYTICAL OPTIONSOPTION USED FOR

EACH SITE

STAGE SPECIFIESSPECIFIE HOW TO ASSEMBLE DATA COLLECTION COMPONENTSCOMPONENT AND DEVELOP DATA

COLLECTION DOCUMENTATION METHODSMETHOD WERE SPECIFIED BY WHICH ACCEPTABLE DATA WILL BE

OBTAINED TO MAKE DECISIONS THISTHI INFORMATION WILL BE PROVIDED IN THE SITESPECIFIC

SAMPLING PLAN

134 STAGESSTAGE OF DOOSDOO

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

THE PROJECT MANAGER AND SITE MANAGER WILL BE RESPONSIBLE FOR ALL

DECISIONSDECISION REGARDING ACTIONSACTION TAKEN TO RESPOND TO FIELD DATA THEY ARE

ALSO RESPONSIBLE FOR DETERMINING PERSONAL PROTECTION LEVELSLEVEL FOR

B3

KCSIIP4 41073



FINAL

EXAMPLE IN
RESPONSE TO SITE MONITORING READINGSREADING BY FIELD PERSONNEL IN

ALL CASESCASE THE HEALTH AND SAFETY OF FIELD PERSONNEL WILL BE PROTECTED

THE SITE MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT THE CALIBRATION

OF FIELD INSTRUMENTSINSTRUMENT IS CHECKED AND ADJUSTED AS NECESSARY BEFORE USE

EACH DAY ACCORDING TO MANUFACTURERST INSTRUCTIONS ALL CALIBRATION

ACTIONSACTION WILL BE RECORDED IN THE FIELD LOG IN INDELIBLE INK

FIELDSCREENING MEASUREMENTSMEASUREMENT WILL BE USED TO INITIALLY CHARACTERIZE

EACH SITE DURING DRILLING
AND SAMPLING ACTIVITIES IF FIELDSCREENING

MEASUREMENTSMEASUREMENT IDENTIFY LOCAL AREASAREA OF ELEVATED CONTAMINATION THE FIELD

SAMPLING PLAN MAY BE MODIFIED BY THE PROJECT MANAGER UPON APPROVAL

BY THE AIR NATIONAL GUARD ANG PROJECT MANAGER IN ORDER TO

ACCURATELY ASSESSASSES THE CONTAMINATION

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

THE FIELD GEOLOGIST WILL BE RESPONSIBLE FOR ENSURING THAT THE REQUIRED

VOLUME OF EACH SAMPLE MATRIX IS COLLECTED TO ENSURE THAT COMPLETE

LABORATORY ANALYSISANALYSI OBJECTIVESOBJECTIVE ARE MET

THE FIELD GEOLOGIST IS RESPONSIBLE FOR ENSURING THAT ALL QAQC SAMPLESSAMPLE

ARE COLLECTED IN ACCORDANCE WITH THE FIELD SAMPLING PLAN AND THISTHI

QAPP

PERSONNEL EXPOSURE TO AIRBORNE CONTAMINANTSCONTAMINANT WILL NOT EXCEED

APPLICABLE THRESHOLD LIMIT VALUES SITESSITE WILL BE CONTINUOUSLY SCREENED

TO ENSURE THAT FIELD PERSONNEL ARE NOT EXPOSED TO CONTAMINANTSCONTAMINANT THAT

WOULD BE HARMFUL TO THEIR HEALTH AND SAFETY

SAMPLESSAMPLE WILL BE STRICTLY CONTROLLED IN ACCORDANCE WITH ANG SITE

INVESTIGATION PROTOCOL SAMPLESSAMPLE WILL BE COLLECTED USING ONLY

DECONTAMINATED EQUIPMENT THE SITE MANAGER WILL BE RESPONSIBLE FOR

ENSURING THAT ANG PROTOCOLSPROTOCOL FOR DECONTAMINATION AND SAMPLING ARE

MET IN ACCORDANCE WITH THE FIELD SAMPLING PLAN CARE WILL BE TAKEN TO

ELIMINATE CROSSCONTAMINATION DURING SAMPLING ACTIVITIES

STAGE DQOSDQO APPLICABLE TO THE RIFSRIF INCLUDE THE FOLLOWING

DOCUMENTATION IS KEY TO ENSURING THAT THE HIGHEST LEVELSLEVEL OF ACCURACY

PRECISION COMPLETENESSCOMPLETENES REPRESENTATIVENESSREPRESENTATIVENES AND COMPARABILITY ARE

MET ACCORDINGLY ALL FIELD PERSONNEL WILL BE TRAINED AND FAMILIAR WITH

STANDARD DOCUMENTATION REQUIREMENTS TRAINING WILL INCLUDE
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INFORMATION ON HOW ANALYTICAL DATA WILL BE USED FOR SITE INVESTIGATION

DECISIONS

THE WORK PLAN WILL BE APPROVED BY THE ANG PRIOR TO IMPLEMENTATION
AND WILL INCLUDE COMPLETE MATRIX AND QAQC SAMPLING REQUIREMENTS

ALL FIELD NOTESNOTE TAKEN DURING SAMPLING ACTIVITIESACTIVITIE WILL BE RECORDED IN

FIELD LOG BOOKSBOOK USING INDELIBLE INK

SAMPLESSAMPLE WILL BE LABELED USING STANDARD SAMPLE LABEL WITH ALL

REQUIRED DATA ELEMENTSELEMENT INCLUDED

SAMPLE DATA WILL BE ENTERED ON THE CHAINOFCUSTODY RECORD TO ENSURE

PROPER SAMPLE TRACKING AND CONTROL

SAMPLESSAMPLE WILL BE SHIPPED IN SEALED CONTAINERSCONTAINER AND ACCOMPANIED BY THE

CHAINOFCUSTODY RECORD

QAQC SAMPLESSAMPLE INCLUDING TRIP BLANKSBLANK EQUIPMENT BLANKSBLANK FIELD

DUPLICATESDUPLICATE AND MATRIX SPIKEMATRIX SPIKE DUPLICATESDUPLICATE WILL BE COLLECTED

CONTROLLED AND SHIPPED IN THE SAME MANNER AS NORMAL FIELD SAMPLESSAMPLE

TO ENSURE THAT FIELD COLLECTION PROTOCOLSPROTOCOL WILL PRODUCE ACCURATE SITE DATA

AND THAT LABORATORY ANALYTICAL PROCEDURESPROCEDURE MEET THE HIGHEST STANDARDSSTANDARD

OF PERFORMANCE

COMPLETE AND TRACEABLE CHAINOFCUSTODY RECORDSRECORD WILL BE MAINTAINED

TO DOCUMENT THAT PROPER SAMPLING AND QAQC PROTOCOLSPROTOCOL WERE

OBSERVED IN DATA COLLECTION AND ANALYSIS ONLY TRACEABLE DATA WILL BE

USED FOR DECISIONMAKING REGARDING FURTHER SAMPLING REQUIREMENTSREQUIREMENT

SITE REMEDIATION OR SITE CLOSURE

14 QUALITY ASSURANCE OBJECTIVESOBJECTIVE FOR MEASUREMENT DATA

THE OVERALL QA OBJECTIVE IS TO DEVELOP AND IMPLEMENT PROCEDURESPROCEDURE THAT

WILL ENSURE QUALITY IN FIELD SAMPLING FIELD TESTING CHAINOFCUSTODY

LABORATORY ANALYSISANALYSI DATA ANALYSISANALYSI AND DATA REPORTING SPECIFIC PROCEDURESPROCEDURE

FOR SAMPLING CHAINOFCUSTODY AUDITSAUDIT PREVENTIVE MAINTENANCE AND

CORRECTIVE ACTIONSACTION ARE DESCRIBED IN OTHER SECTIONSSECTION OF THISTHI QAPP THISTHI

SECTION DEFINESDEFINE THE NUMERIC QUANTITATION AND QC LIMITSLIMIT FOR ENSURING THAT

ANALYTICAL DATA OF APPROPRIATE ACCURACY AND PRECISION ARE OBTAINED QC

DURING FIELD SAMPLING IS ALSO DISCUSSED
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141 REGULATORY PARAMETERSPARAMETER

ANALYSISANALYSI OF SOIL AND GROUNDWATER SAMPLESSAMPLE COLLECTED DURING THE PHASE II

RIFSRIF WILL BE PERFORMED IN ACCORDANCE WITH ANALYTICAL PROCEDURESPROCEDURE THAT

CONFORM TO UNITED STATESSTATE ENVIRONMENTAL PROTECTION AGENCY USEPA
GUIDELINESGUIDELINE PUBLISHED IN TEST METHODSMETHOD

FOR EVALUATING SOLID WASTESWASTE SW846
THIRD EDITION UPDATE PACKAGE DECEMBER 1997

WASHINGTON STATE SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL FOR VOLATILE ORGANIC

COMPOUNDSCOMPOUND VOCSVOC AND TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH THE

CONSTITUENTSCONSTITUENT OF INTEREST DURING THE PHASE II RI ARE PRESENTED ON TABLE B2
SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL WILL BE RECALCULATED AS NECESSARY FOR

THE PHASE II RIFSRIF REPORT TO ACCOUNT FOR CHANGESCHANGE IN FEDERAL MAXIMUM

CONTAMINANT LEVELSLEVEL MCLSMCL AND OR TOXICOLOGICAL
DATA AS PUBLISHED IN

MODEL TOXICSTOXIC CONTROL ACT MTCA RISK CALCULATION UPDATES THE PRACTICAL

QUANTITATION LIMITSLIMIT FOR SOME OF THE CONSTITUENTSCONSTITUENT LISTED ON TABLE B2 ARE

HIGHER THAN THE MTCA METHOD CLEANUP LEVELS THE WASHINGTON STATE

DEPARTMENT OF ECOLOGY WDOE RECOGNIZESRECOGNIZE THISTHI SITUATION AND PROVIDESPROVIDE

GUIDANCE REGARDING ADOPTING PRACTICAL QUANTITATION LIMITSLIMIT AS CLEANUP

LEVELSLEVEL WDOE 1995

TABLESTABLE B3 AND B4 SUMMARIZE THE QUANTITATION LIMITSLIMIT FOR VOCSVOC ANALYZED

BY USEPA METHODSMETHOD 8260 AND 80108020 MAXIMUM QUANTITATION LIMITSLIMIT

FOR TPH IN SOIL AND GROUNDWATER ARE 30 MILLIGRAMSMILLIGRAM PER KILOGRAM MGKG
AND MILLIGRAM PER LITER MGL RESPECTIVELY REQUIRED HOLDING TIMESTIME FOR

SOIL AND WATER SAMPLESSAMPLE ARE SUMMARIZED ON TABLE B5

142 SAMPLING PLAN FOR PHASE II REMEDIAL INVESTIGATION

THE SAMPLING PLAN FOR THE PHASE II RI IS SUMMARIZED IN THE MAIN TEXT OF

THE PHASE II RIFSRIF WORK PLAN

143 QUALITY CONTROL DURING FIELD SAMPLING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK FIELD BLANKSBLANK AND

TRIP BLANKSBLANK WILL BE SUBMITTED TO THE ANALYTICAL LABORATORY TO PROVIDE THE

MEANSMEAN TO ASSESSASSES THE QUALITY OF THE DATA RESULTING FROM THE FIELD SAMPLING

PROGRAM RINSATE FIELD AND
TRIP

BLANKSBLANK WILL BE ANALYZED TO CHECK FOR

CONTAMINATION ASSOCIATED WITH SAMPLING PROCEDURESPROCEDURE ANDOR AMBIENT

CONDITIONSCONDITION AT THE SITE DUPLICATE SAMPLESSAMPLE WILL BE SUBMITTED USING

NONINDICATIVE SAMPLE IDENTIFIERSIDENTIFIER TO PROVIDE QA CHECK ON ANALYTICAL

PROCEDURESPROCEDURE AND RESULTS
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TABLE B2

WASHINGTON SOIL AND GROUNDWATER CLEANUP LEVELSLEVEL FOR VOCSVOC AND TPH

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

GROL5NDWDTHR SOIL

LIEI FO

IALT1CALGROTW PNM MCL SETONDAV MCI MATHOD METHOD IDUSTXOD MTA MA6LTOD

VOLATILE ORGANIC COMPOINDSCOMPOIND
VOCSVOC
BENZENE 50 05 05 34

ROMODICHLOROMETHANE 100 LB

RN 100 II 127

METHANE 112 112

DISULFIDE 800 8000

TETRACHLONDE

FORM 100 717 164

BENZENE 100 160 1600

IBETIZENE 700 30 300 20 20 8000

THYLENE CHLORIDE 05 05

UERE 1000 40 1600 40 40 16000

NCHLOROETHYLEUE OS 05 909

TRACHLOROETHVLENE 05 05 196

RIHALOMETHANESRIHALOMETHANE TOTAL 100

2DICHLOROETLTANE 11

CIS12DICHIOROETHV 70 SO 80O

ANS12DICHLOROETHVL 100 160 16000

DICHLOROETLWLENE 167

TVRENE 100 146 333

12DICHIOROPROPANE 147

11Z2TETRACHLOROETHA

111TRICHLOROETHANE 200 200 7200 2020
VMVL CHLORIDE 02 053

112TRICHIOROETHANE 175

XYLENESXYLENE TOTAL 10000 20 16000 20 20 160000

MONOCHLOROBENZENE 100

13DICHLOROBENZENE 75

14DICHIOROBENZENE 600 T T 417

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON

CPE
IPLIAASOLINE 1000 100 100

TPH AS DIESEL 1000 200 200

TP14 OTHER 1000 200 200

5NE WDOE 1993 AND 1994

MUROGRAMO PAR
HIAN

MG KG MILLIGRANTO PM KILOGRAM

NOTAVAILBTE

MCL FADERAL MAXIMOM CONTNONT LEVAL

MCI TO TOTAL RIB ONDANEX INCLUDING BRONIOLORM BROMODIEBLORONANTHON CIXTOROLOM ND DIBRONXOCHLOMNETHNO

MTCA MODEL TOXICU CONTROL ACT

VOCA VOTATIL ORGAOK COMPOIANDX

IPH TOTAL PETRXLMIIN HYDOCMBON

POL PRACTICAL QAANBTA000 LIMIT

BOLD LYPMICEF IBADANG PQL II GRNATER THAN RLEANUP OTANDARD

SITEOPAULIC
METHOD OKANUP IROEB ARE CAKUBTED BNTD LOTANN LXTCRPROTIRR OND

POLICY
5TOFTENT

CLEAMIPOF
TOTAL PFROLCXON

HPDR000RB000 WOOL 1997
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TABLE B3

ACCURACY PRECISION AND PQL LIMITSLIMIT FOR METHOD 8260

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

SVIL GRULMDWATER

PQL QC LRNIITSLRNIIT PQI QC LIMITSLIMIT

RART AIIAHTE PGKG RECOVER RPD IG1 RECOVERY RPD

CHINROMETHAN

VINYL CHLORIDE

BROMOMETHANE

HLOROETHANE

TRICHIOROFLUOROMETHA

ACETONE 10 10

2CHIOROETHYL VINYL ETHER 20 20

11DICHLOROETHYLENE 59172 22 64124 14

METHYLENE CHLORIDE

CARBON DISULFIDE

VINYL ACETATE 10 10

11DICHLOROETHANE

2BUTANONE 10 10

TRANS12DICHLOROETH

CIS12DICHLOROETHYL

CHLOROFORM

111TRICHLOROETHANE

CARBON TETRACHLORIDE

12DICHLOROETHANE

BENZENE 66142 21 67127 11

TRICHIOROETHYLENE TCE 62137 24 60120 14

12DICHLOROPROPANE

BROMODICHLOROMETHANE

4METHYL2PENTANONE 10 10

2HEXANONE 10 10

CISL3DICHLOROPROPE

TRANS13DICLILOROPRO

112TRICHLOROETHANE

TOLUENE 59 139 21 72132 13

DIBROMOCHLOROMETHANE

TETRACHIOROETHYLENE PCE
CHLOROBENZENE 60133 21 68128 13

ETHYLBENZENE

MPXYLERIESMPXYLERIE

OXYLENE

STYRERTE

BROMOFORM

1122TETRACHLOROETHA

13DICHLOROBENZENE

14DICHLOROBENZENE

12DICHLOROBENZENE

PQL PRACTICAL QUANTITATION LIMIT

QC QUALITY CONTROL

RPD RELATIVE PERCENT DIFFERENCE

JIGKG MICROGRAMSMICROGRAM PER KILOGRAM

JIGI MICROGRAMSMICROGRAM PER LITER

LIMITSLIMIT SHOULD BE VIEWED AS GOALSGOAL AND NOT AS MEANSMEAN OF ACCEPTING OR
REJECTING

DATA QC

LIMITSLIMIT APPLY TO BOTH MATRIX SPIKE AND LABORATORY CONTROL SAMPLE RECOVERIES
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TABLE B4

ACCURACY PRECISION AND PQL LIMITSLIMIT FOR METHODSMETHOD 80108020

143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

FOL QCLIMITSA

TARGETANLYTE GI RECOVER RPD
DICHLORODIFUOROMETHA

CHLOROMETHANE

BROMOMETHANE

2CHLOROETHYLVINYL ETHER 10

VINYL CHLORIDE

CHOLOROETHANE

METHYLENE CHLORIDE

TRICHLOROFLUOROMETHA

11DICHLOROETHYLENE

11DICHLOROETHANE

TRANS12DICHLOROETH 20 75125

CHLOROFORM

12DICHLOROETHANE 20 75125

111TRICHLOROETHANE 20 75125

CARBON TETRACHIORIDE

BROMODICHLOROMETHANE 20 75125

12DICHLOROPROPANE

TRANS13DICHLOROPRO 20 75125

TRICHLOROETHYLENE

CHLORODIBRONIOMETHAN

112TRICHLOROETHANE 20 75125

CIS13DICHLOROPROPE 20 75125

BROMOFORM 20 75125

1122TETRACFDOROETHA

TETRACHIOROETHYLENE PCE
CHLOROBENZENE

BENZENE 20 75125

TOLUENE 20 75125

ETHYLBENZENE 20 75125

PXYLENE

MXYLENE

OXYLENE

12DICHLOROBENZENE

13DICHLOROBENZENE

14DICHLOROBENZENE

NOTE SAMPLE PQLSPQL ARE MATRIXDEPENDENT THE PQLSPQL LISTED IN THE TABLE ARE PROVIDED FOR GUIDANCE

AND MAY NOT ALWAYSALWAY BE ACHIEVEABLE

PQL PRACTICAL QUANTITATION LIMIT

QC QUALITY CONTROL

RPD RELATIVE PERCENT DIFFERENCE

PGI MICROGRAMSMICROGRAM PER LITER

LIMITSLIMIT SHOULD BE VIEWED AS GOALSGOAL AND NOT AS MEANSMEAN OF ACCEPTING OR REJECTING DATA QC

LIMITSLIMIT APPLY TO BOTH MATRIX SPIKE AND LABORATORY CONTROL SAMPLE RECOVERIES

B9

KCSIIP4 41079



FINAL

TABLE B5

SUMMARY OF SAMPLE HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

PARAMETER HOLDING TIME

WATER SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN 14 DAYSDAY OF COLLECTION AND ANALYZE

WITHIN 40 DAYSDAY OF EXTRACTION

SOIL SAMPLESSAMPLE

VOCSVOC ANALYZE WITHIN 14 DAYSDAY OF COLLECTION

TPH EXTRACT WITHIN DAYSDAY OF COLLECTION AND ANALYZE

WITHIN 40 DAYSDAY OF EXTRACTION

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND
TPH TOTAL PETROLEUM HYDROCARBONSHYDROCARBON
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QC FOR SOIL SAMPLE COLLECTION WILL INCLUDE THE FOLLOWING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RINSATE BLANKSBLANK AND FIELD BLANKSBLANK

WILL BE COLLECTED AT FREQUENCY OF 10 PERCENT OF THE TOTAL NUMBER OF

ORIGINAL SAMPLES

ONE
TRIP BLANK FOR VOC ANALYSISANALYSI WILL BE INCLUDED WITH EACH ICE CHEST

CONTAINING SAMPLESSAMPLE FOR VOC ANALYSIS THE TRIP BLANK WILL BE PREPARED

USING ASTM TYPE II REAGENT GRADE WATER OR EQUIVALENT

QC FOR GROUNDWATER SAMPLE COLLECTION WILL INCLUDE THE FOLLOWING

FIELD DUPLICATE SAMPLESSAMPLE AND EQUIPMENT RIRISATE BLANKSBLANK AND FIELD BLANKSBLANK

WILL BE COLLECTED AT TOTAL FREQUENCY OF 10 PERCENT OF THE TOTAL NUMBER

OF
ORIGINAL SAMPLES

ONE TRIP BLANK FOR VOC ANALYSISANALYSI WILL BE INCLUDED WITH EACH ICE CHEST

CONTAINING SAMPLESSAMPLE FOR VOC ANALYSIS THE TRIP BLANK WILL BE PREPARED

USING ASTM TYPE II WATER OR EQUIVALENT

MATRIX SPIKE SAMPLESSAMPLE PROVIDE INFORMATION ABOUT THE EFFECT OF THE SAMPLE
MATRIX ON THE

ANALYTICAL METHODOLOGY MATRIX SPIKE ANALYSESANALYSE ARE

PERFORMED IN THE ANALYTICAL LABORATORY ALL MATRIX SPIKESSPIKE ARE PERFORMED IN

DUPLICATE SAMPLESSAMPLE DESIGNATED AS MATRIX SPIKEMATRIX SPIKE DUPLICATE

SAMPLESSAMPLE ARE INVESTIGATIVE SAMPLESSAMPLE COLLECTED AT TRIPLE THE VOLUME FOR VOCSVOC
AND DOUBLE THE VOLUME FOR THE REMAINING ANALYTES ONE MATRIX

SPIKE MATRIX SPIKE DUPLICATE WILL BE DESIGNATED FOR EVERY 20 SAMPLESSAMPLE PER

SAMPLE MATRIX WATER AND SOIL MATRICES

QC FOR FIELD MEASUREMENTSMEASUREMENT EG PH SPECIFIC CONDUCTANCE AND TURBIDITY

CONSISTSCONSIST OF PREMEASUREMENT CALIBRATION AND POSTMEASUREMENT
VERIFICATION USING STANDARD REFERENCE SOLUTIONSSOLUTION IN ACCORDANCE WITH THE

MANUFACTURERSMANUFACTURER RECOMMENDATIONS THESE PROCEDURESPROCEDURE WILL BE PERFORMED AT

LEAST ONCE PER DAY OR MORE OFTEN AS NECESSARY QC FOR FIELD MEASUREMENT

OF TEMPERATURE WILL INCLUDE MEASUREMENT WITH SECOND MEASURING
DEVICE

HOLDING TIMESTIME FOR WATER AND SOIL SAMPLESSAMPLE ARE SUMMARIZED ON TABLE B5
HOLDING TIMESTIME ARE DEFINED AS THE MAXIMUM LENGTH OF TIME THAT SAMPLESSAMPLE

MAY BE HELD BEFORE THE COMPLETION OF ANALYTICAL PROTOCOLS ALL SAMPLESSAMPLE

WILL BE CHILLED IN TEMPERATURE RANGE BETWEEN AND AND WILL BE

MAINTAINED AT THAT TEMPERATURE THROUGH TRANSPORT AND SUBSEQUENT STORAGE

BIL
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AT THE ANALYTICAL LABORATORY SAMPLESSAMPLE WILL NOT BE RETAINED ON SITE OVER 24

HOURSHOUR UNLESSUNLES PRIOR APPROVAL IS RECEIVED FROM THE ANG PROJECT MANAGER

TI 431 GROUNDWATER SAMPLE PRESERVATION

SAMPLESSAMPLE COLLECTED FOR VOC ANALYSISANALYSI WILL BE PRESERVED WITH NO MORE THAN

TWO DROPSDROP OF 11 SOLUTION OF HYDROCHLORIC ACID PER 40MILLILITER GLASSGLAS VOC
VIAL THE VIAL WILL HAVE TEFLONLINED SEPTA WITHIN THE LID VOC SAMPLESSAMPLE

WILL BE STORED IN AN ICE CHEST

1432 SOIL SAMPLE PRESERVATION

SOIL SAMPLESSAMPLE SUBMITTED FOR LABORATORY ANALYSISANALYSI WILL BE CONTAINED IN BRASSBRAS

SAMPLE TUBES IMMEDIATELY UPON REMOVAL FROM THE DRIVE SAMPLER OR HAND

AUGER THE ENDSEND OF THE FILLED BRASSBRAS TUBESTUBE WILL BE COVERED FIRST WITH TEFLON

MOISTURE BARRIER ALUMINUM FOIL AND THEN WITH FITTED PLASTIC CAP

SAMPLESSAMPLE WILL THEN BE PLACED IN INDIVIDUAL SELFSEALING BAGSBAG AND STORED IN

AN ICE CHEST WITH ENOUGH ICE TO MAINTAIN SAMPLESSAMPLE AT TEMPERATURE OF LESSLES

THAN C

15 ACCURACY PRECISION AND SENSITIVITY OF ANALYSESANALYSE

THE ACCURACY PRECISION AND SENSITIVITY OF LABORATORY ANALYTICAL DATA MUST

SATISFY
THE QC ACCEPTANCE CRITERIA OF THE ANALYTICAL PROTOCOLS QUANTITATION

AND QC LIMITSLIMIT REQUIRED FOR AQUEOUSAQUEOU AND SOLID MATRICESMATRICE ANALYZED PER

USEPA PROTOCOLSPROTOCOL ARE SHOWN ON TABLESTABLE 133 AND B4

151 QUALITY ASSURANCE OBJECTIVE FOR ACCURACY

ANALYTICAL ACCURACY IS CALCULATED BY EXPRESSING AS PERCENTAGE THE

RECOVERY OF AN ANALYTE THAT HAS BEEN ADDED TO THE SAMPLE OR STANDARD

MATRIX AT KNOWN CONCENTRATION BEFORE ANALYSISANALYSI AND IS EXPRESSED IN THE

FOLLOWING FORMULA

PERCENT RECOVERY SSRSR 100

SA

WHERE

SSR SPIKED SAMPLE RESULT

SR SAMPLE RESULT AND
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SA SPIKE ADDED

THE SPIKED CONCENTRATION WILL BE SPECIFIED BY LABORATORY QC REQUIREMENTSREQUIREMENT

OR MAY BE DETERMINED RELATIVE TO THE BACKGROUND CONCENTRATIONSCONCENTRATION OBSERVED

IN THE NONSPIKED SAMPLE IN THE LATTER CASE THE SPIKED CONCENTRATION

SHOULD BE SIGNIFICANTLY HIGHER TWO TO FIVE TIMESTIME HIGHER THAN THE

BACKGROUND CONCENTRATION TO PERMIT RELIABLE RECOVERY CALCULATION

FOR VOLATILE ORGANIC ANALYSISANALYSI BY GAS CHROMATOGRAPHY GC AND GCMASSGCMAS
SPECTROMETRY ANALYTICAL ACCURACY IS OBTAINED FROM THE SURROGATE RECOVERY

MEASURED IN EACH SAMPLE AND BLANK OR FROM THE ANALYSISANALYSI OF SAMPLESSAMPLE OR

BLANKSBLANK SPIKED WITH SELECT NUMBER OF
TARGET ANALYTES

THE QA OBJECTIVESOBJECTIVE FOR SURROGATE RECOVERY ARE SUMMARIZED ON TABLE B6
THE QA OBJECTIVESOBJECTIVE FOR MATRIX SPIKE RECOVERY ARE SUMMARIZED ON TABLESTABLE

B3 AND B4 FAILURE TO ACHIEVE THESE RECOVERIESRECOVERIE WILL
TRIGGER

CORRECTIVE

ACTION THE RECOVERY VALUESVALUE FOR SURROGATE AND TARGET ANALYTESANALYTE IN FIELD

SAMPLE ANALYSESANALYSE ARE ADVISORY FOR ROUTINE LABORATORY ANALYTICAL SERVICES

152 QUALITY ASSURANCE OBJECTIVE FOR PRECISION

ANALYTICAL PRECISION IS CALCULATED BY EXPRESSING AS PERCENTAGE THE

DIFFERENCE BETWEEN THE RESULTSRESULT OF ANALYSISANALYSI OF DUPLICATE SAMPLESSAMPLE RELATIVE TO

THE AVERAGE OF THOSE RESULTSRESULT FOR GIVEN ANALYTE PRECISION CAN BE

EXPRESSED BY THE FOLLOWING FORMULA

RPD SPL1 SPL2 100

MEAN OF SPL1 AND SPL2

WHERE

RPD RELATIVE PERCENT DIFFERENCE

SPLI FIRST SAMPLE VALUE ORIGINAL AND

SF12 SECOND SAMPLE VALUE DUPLICATE

THE QA OBJECTIVESOBJECTIVE FOR ANALYTICAL PRECISION ARE SUMMARIZED ON TABLESTABLE B3 AND B4

FAILURE TO ACHIEVE THESE OBJECTIVESOBJECTIVE WILL TRIGGER CORRECTIVE ACTION

153 COMPLETENESSCOMPLETENES REPRESENTATIVENESSREPRESENTATIVENES AND COMPARABILITY

COMPLETENESSCOMPLETENES IS MEASURE OF THE RELATIVE NUMBER OF
ANALYTICAL

DATA POINTSPOINT

THAT MEET ALL THE ACCEPTANCE CRITERIA FOR ACCURACY PRECISION AND ANY OTHER
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TABLE B6

QUALITY ASSURANCE OBJECTIVESOBJECTIVE FOR ACCURACY OF SURROGATE SPIKE SAMPLESSAMPLE
143RD CCSQ SEATTLE ANGSANG SEATTLE WASHINGTON

LOWMEDIUTH SOIL
ATER PERCENT

OMPOUNDMETHOD SURROGATE COMPOUND PERCENT RECOVERYECOVE LLM11

VOCS 8260 BROMOFLUOROHCNZENE 86115 741 21

VOCS 8260 12DICHLOROETHANED 76114 70121

VOCS 8260 TOLUENED8 88110 81117

VOCSVOC VOLATILE ORGANIC COMPOUNDSCOMPOUND
NOTE THESE LIMITSLIMIT ARE FOR ADVISORY PURPOSESPURPOSE ONLY THEY ARE NOT USED TO DETERMINE WHETHER

SAMPLE SHOULD BE REANALYZED
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CRITERIA REQUIRED BY THE SPECIFIC ANALYTICAL METHODSMETHOD USED THE PERCENT OF

COMPLETENESSCOMPLETENES FOR
ANALYTICAL DATA CAN BE EXPRESSED BY THE FOLLOWING

FORMULA

PERCENT COMPLETENESSCOMPLETENES VI 100

WHERE

NUMBER OF VALID DATA POINTSPOINT AND

TOTAL NUMBER OF DATA POINTS

THE QA OBJECTIVE FOR
ANALYTICAL

DATA COMPLETENESSCOMPLETENES FOR THE RIFSRIF IS 90

PERCENT THE
ABILITY TO MEET OR EXCEED THISTHI OBJECTIVE DEPENDSDEPEND ON THE

NATURE OF THE SAMPLESSAMPLE SUBMITTED FOR ANALYSIS

THE SAMPLING PLAN HAS BEEN DESIGNED TO PROVIDE DATA REPRESENTATIVE OF

SITE CONDITIONS DURING DEVELOPMENT OF THE SAMPLING METHODOLOGIESMETHODOLOGIE
CONSIDERATION WAS GIVEN TO PAST WASTE DISPOSAL PRACTICESPRACTICE EXISTING

ANALYTICAL DATA PHYSICAL SETTING AND CONSTRAINTSCONSTRAINT INHERENT TO THE PROGRAM

THE EXTENT TO WHICH EXISTING AND PLANNED ANALYTICAL DATA WILL BE

COMPARABLE DEPENDSDEPEND ON THE SIMILARITY OF SAMPLING AND ANALYTICAL

METHODS THE PROCEDURESPROCEDURE USED TO COLLECT DATA FOR THE PHASE II RI AS

DOCUMENTED IN THISTHI QAPP ARE EXPECTED TO PROVIDE ANALYTICAL DATA THAT ARE

COMPARABLE TO THE PHASE RI DATA HOWEVER THE DATA COLLECTED DURING THE

PHASE AND II RI MAY NOT BE
DIRECTLY COMPARABLE TO PREVIOUSPREVIOU DATA

COLLECTED AT THE SITE BECAUSE OF POSSIBLE DIFFERENCESDIFFERENCE IN THE SAMPLING ANDOR
ANALYTICAL PROCEDURESPROCEDURE AND QA OBJECTIVES

16 FIELD MEASUREMENTSMEASUREMENT

MOST DATA COLLECTED DURING THE RIFSRIF WILL BE BASED ON LABORATORY ANALYSISANALYSI

OF SAMPLESSAMPLE COLLECTED AT THE INVESTIGATION SITE THERE ARE CERTAIN DATA SUCH

AS GROUNDWATER PARAMETERSPARAMETER IE SPECIFIC CONDUCTANCE TEMPERATURE

TURBIDITY AND PH THAT WILL BE COLLECTED AND DIRECTLY RECORDED IN THE FIELD

THE PRIMARY QA OBJECTIVESOBJECTIVE FOR FIELD ACTIVITIESACTIVITIE SHOULD VERIFY THAT QC
CHECKSCHECK ARE PERFORMED MEASUREMENTSMEASUREMENT ARE OBTAINED TO THE DEGREE OF

ACCURACY CONSISTENT WITH THEIR INTENDED USE AND DOCUMENTATION IS

GENERATED TO VERIFY ADHERENCE TO REQUIRED MEASUREMENT PROCEDURES

SURVEYING AND MAPPING AT THE SEATTLE ANGSANG WILL BE CONDUCTED TO PROVIDE

COMMON FRAME OF REFERENCE FOR RIFSRIF ACTIVITIES SURVEYING WILL BE
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PERFORMED BY SURVEYOR REGISTERED IN THE STATE OF WASHINGTON

SURVEYING F MONITORING WELLSWELL AND SOIL BORINGSBORING WILL BE COMPLETED TO AN

ACCURACY OF 01 FOOT HORIZONTALLY AND 001 FOOT VERTICALLY BENCH MARKSMARK

USED DURING THE SURVEY WILL BE PERMANENT MARKERSMARKER THAT WILL BE TIED TO

NATIONAL GEODETIC VERTICAL DATUM NGVD MEAN SEA LEVEL USING EITHER

US COAST AND GEODETIC SURVEY OR US GEOLOGICAL SURVEY MONUMENTS

THE RECORDING OF FIELD DATA WILL FOLLOW STANDARD REPORTING PROCEDURESPROCEDURE AS

FOLLOWSFOLLOW

SOIL SAMPLING DEPTHSDEPTH WILL BE REPORTED TO THE NEAREST 01 FOOT

ALL TEMPERATURESTEMPERATURE WILL BE RECORDED TO THE NEAREST

PH WILL BE REPORTED TO 01 STANDARD UNITS

DEPTH TO GROUNDWATER IN MONITORING WELLSWELL WILL BE REPORTED TO THE

NEAREST 001 FOOT

PHOTOIONIZATION DETECTOR PID MEASUREMENTSMEASUREMENT WILL BE REPORTED IN PARTSPART

PER MILLION PPM AND WILL BE REPORTED WITH THE MAXIMUM PRECISION

ATTAINABLE IN THE INSTRUMENT RANGE SCALE USED FOR THE MEASUREMENT

SPECIFIC CONDUCTANCE WILL BE REPORTED IN MICROSIEMENSMICROSIEMEN AND WILL BE

REPORTED WITH THE MAXIMUM PRECISION ATTAINABLE IN THE INSTRUMENT

RANGE SCALE USED FOR THE MEASUREMENT

TURBIDITY WILL BE REPORTED IN NEPHELOMETRIC TURBIDITY UNITSUNIT AND WILL BE

REPORTED WITH THE MAXIMUM PRECISION ATTAINABLE IN THE INSTRUMENT

RANGE SCALE USED FOR THE MEASUREMENT

17 SAMPLING PROCEDURESPROCEDURE

PROCEDURESPROCEDURE USED FOR COLLECTING ENVIRONMENTAL SAMPLESSAMPLE WILL FOLLOW

STANDARD OPERATING PROCEDURESPROCEDURE SOPSSOP DEVELOPED FOR ENVIRONMENTAL

RESOURCESRESOURCE MANAGEMENTSMANAGEMENT ERMSERM INSTALLATION RESTORATION PROGRAM IRP
WORK AND WILL CONFORM TO ANG SITE INVESTIGATION PROTOCOL THE SOPSSOP ARE

INCLUDED IN APPENDIX OF ERMSERM IRP PROGRAM QUALITY ASSURANCE

PROGRAM PLAN ERM 1995 THE SITE MANAGER IS RESPONSIBLE FOR ENSURING

THAT SAMPLESSAMPLE ARE COLLECTED WITH PROPERLY DECONTAMINATED EQUIPMENT AND

CONTAINED IN PROPER SAMPLE CONTAINERSCONTAINER WITH APPROPRIATE PRESERVATIVES

THE STEPSSTEP REQUIRED FOR SAMPLE CONTROL AND IDENTIFICATION DATA RECORDING
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AND CHAINOFCUSTODY DOCUMENTATION ARE INCLUDED IN THE IRP QUALITY

ASSURANCE PROGRAM PLAN

PRIOR TO THE BEGINNING OF EACH SAMPLING EVENT THE PROJECT MANAGER WILL

MEET WITH THE ASSIGNED SAMPLING PERSONNEL AND REVIEW THE PURPOSE AND

OBJECTIVESOBJECTIVE OF THE SAMPLING THISTHI MEETING WILL PROVIDE FINAL CLARIFICATION OF

THE SAMPLING EVENT DETAILS TOPICSTOPIC OF REVIEW AND DISCUSSION WILL INCLUDE

THE FOLLOWING SAMPLING LOCATIONSLOCATION TYPESTYPE OF SAMPLESSAMPLE TO BE COLLECTED

NUMBER OF SAMPLESSAMPLE TO BE COLLECTED SAMPLE IDENTIFIERSIDENTIFIER CONSTITUENTSCONSTITUENT TO BE

ANALYZED SAMPLING PROCEDURESPROCEDURE SAMPLING EQUIPMENT DECONTAMINATION

PROCEDURESPROCEDURE AND CHAINOFCUSTODY DOCUMENTATION REQUIREMENTS

EQUIPMENT DECONTAMINATION IS AN INTEGRAL PART OF THE DATA COLLECTION AND

QA PROCESS THE IMPLEMENTATION OF PROPER DECONTAMINATION PRACTICESPRACTICE

AND PROCEDURESPROCEDURE WILL BEGIN IN THE FIELD PRIOR TO THE USE OF SAMPLE COLLECTION

EQUIPMENT ALL FIELD SAMPLING EQUIPMENT WILL BE DECONTAMINATED BEFORE

AND AFTER USE IN ACCORDANCE WITH ANG PROTOCOLS WASH WATER AND OTHER

FLUIDSFLUID CREATED DURING DECONTAMINATION WILL BE CONTAINERIZED AND WILL BE

DISPOSED OF PROPERLY

171 SOIL SAMPLING

SUBSURFACE SOIL SAMPLESSAMPLE WILL BE COLLECTED USING HOLLOWSTEM AUGER OR

GEOPROBE DRILL RIG EQUIPPED WITH SPLITSPOON OR EQUIVALENT DRIVE

SAMPLER THE DRIVE SAMPLER WILL BE CONSTRUCTED OF STAINLESSSTAINLES STEEL AND LINED

WITH BRASSBRAS SAMPLE TUBES AUGERSAUGER DRILL RODSROD THE DRILL RIG AND OTHER

DRILLING EQUIPMENT WILL BE DECONTAMINATED BEFORE EACH NEW SOIL BORING

THE DRIVE SAMPLER WILL BE DECONTAMINATED BEFORE EACH NEW SOIL SAMPLE

EQUIPMENT DECONTAMINATION PROCEDURESPROCEDURE ARE DETAILED IN THE PHASE II RIFSRIF
WORK PLAN

172 GROUNDWATER SAMPLING

THE FOLLOWING PROCEDURESPROCEDURE WILL BE USED DURING GROUNDWATER SAMPLING

ACTIVITIESACTIVITIE AT MONITORING WELLSWELL

IMMEDIATELY PRIOR TO COLLECTING SAMPLE THE STATIC WATER LEVEL WILL BE

MEASURED WITH REFERENCE TO THE MONITORING WELLSWELL MEASURING POINT AND

WILL BE RECORDED IN THE FIELD NOTEBOOK

WHENEVER FEASIBLE MONITORING WELLSWELL WILL BE SAMPLED IN ORDER OF

INCREASING CONCENTRATION OF CONTAMINANTSCONTAMINANT BASED ON ANALYSISANALYSI OF SAMPLESSAMPLE

COLLECTED DURING PREVIOUSPREVIOU SAMPLING EVENTS
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PRIOR TO COLLECTING SAMPLE WATER IN THE WELL CASING WILL BE PURGED AT

RATE OF LESSLES THAN LITER PER MINUTE USING NONDEDICATED SUBMERSIBLE

SAMPLING PUMP THE TEMPERATURE PH SPECIFIC CONDUCTANCE AND

TURBIDITY OF THE PURGE WATER WILL BE MONITORED DURING WELL PURGING

USING AN INLINE FLOW CELL AND PORTABLE WATER QUALITY TEST METER THE

PURGING WILL CONTINUE UNTIL THE TEMPERATURE PH SPECIFIC CONDUCTANCE

AND TURBIDITY OF THE PURGE WATER HAVE STABILIZED TO WITHIN 10 PERCENT

THE AMOUNT OF WATER PURGED FROM EACH WELL WILL BE MEASURED AND

RECORDED

MONITORING WELLSWELL WILL BE SAMPLED DIRECTLY FROM THE PUMP DISCHARGE OR

WITH DISPOSABLE POLYETHYLENE SAMPLING BAILER THE PUMP DISCHARGE

HOSE WILL BE THOROUGHLY DECONTAMINATED BEFORE EACH WELL IS SAMPLED

SAMPLING EQUIPMENT WILL BE KEPT OFF OF POTENTIALLY CONTAMINATED

SURFACESSURFACE TO PREVENT CROSSCONTAMINATION OF THE SAMPLESSAMPLE EG
EQUIPMENT WILL BE PLACED ON PLASTIC SHEETING

THE CALIBRATION OF THE PORTABLE WATER QUALITY TEST METER USED TO MONITOR

FIELD PARAMETERSPARAMETER DURING WELL PURGING WILL BE CHECKED AND ADJUSTED AS

NECESSARY ACCORDING TO MANUFACTURERSMANUFACTURER RECOMMENDATIONSRECOMMENDATION AT THE

BEGINNING OF EACH DAY AND PERIODICALLY DURING THE DAY AS REQUIRED

18 SAMPLE CHAINOFCUSTODY PROCEDUIESPROCEDUIE

SAMPLE CHAINOFCUSTODY PROCEDURESPROCEDURE REQUIRE THAT POSSESSION AND HANDLING

OF ALL SAMPLESSAMPLE BE DOCUMENTED FROM THE MOMENT OF ITS COLLECTION THROUGH
THE TIME OF COMPLETION OF LABORATORY ANALYSES THE CHAINOFCUSTODY

RECORD MUST CLEARLY REFLECT THE MOVEMENT OF THE SAMPLE THROUGH THE

SAMPLE HANDLING AND TRANSPORT PROCESSPROCES TO ENSURE THAT PROPER CUSTODY HAS

BEEN MAINTAINED AND THAT THE SAMPLE HAS NOT BEEN TAMPERED WITH IN ANY

WAY SAMPLE IS JUDGED TO BE IN PROPER CUSTODY WHEN AT LEAST ONE OF THE

FOLLOWING CRITERIA HAS BEEN MET

THE SAMPLE IS IN ONESONE ACTUAL PHYSICAL POSSESSION

THE SAMPLE IS IN ONESONE CLEAR FIELD OF VIEW AFTER BEING IN ONESONE PHYSICAL

POSSESSION

THE SAMPLE IS IN ONESONE PHYSICAL POSSESSION AND IS THEN LOCKED UP IN

SECURE CONTAINER SO THAT NO ONE CAN TAMPER WITH IT OR
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THE SAMPLE IS KEPT IN SECURED AREA THAT CAN BE ACCESSED BY AUTHORIZED

PERSONNEL ONLY

181 SAMPLE LABELSLABEL

ALL SAMPLESSAMPLE WILL BE IDENTIFIED WITH LABEL OR PERMANENT MARKER APPLIED

DIRECTLY TO THE CONTAINER SAMPLE IDENTIFICATION INFORMATION WILL BE

COMPLETED USING WATERPROOF INK AND WILL CONSIST OF THE FOLLOWING

UNIQUE SAMPLE IDENTIFIER

TIME AND DATE OF COLLECTION

SITE NAME

PRESERVATIVE IF ANY AND

SAMPLERSSAMPLER INITIALS

182 CHAINOFCUSTODY RECORD

TO MAINTAIN RECORD OF SAMPLE COLLECTION TRANSFER BETWEEN SAMPLE

CUSTODIANSCUSTODIAN SHIPMENT AND RECEIPT BY THE LABORATORY CHAINOFCUSTODY
RECORD WILL BE FILLED OUT FOR ALL SAMPLESSAMPLE COLLECTED FOR LABORATORY ANALYSIS

EACH TIME THE SAMPLESSAMPLE ARE TRANSFERRED THE SIGNATURESSIGNATURE OF THE PERSON

RELINQUISHING AND RECEIVING THE SAMPLESSAMPLE AS WELL AS THE DATE AND TIME OF

TRANSFER WILL BE DOCUMENTED ON THE CHAINOFCUSTODY RECORD

183 TRANSFER OF CUSTODY AND SHIPMENT

PRIOR TO THE SHIPMENT OF SAMPLESSAMPLE THE CHAINOFCUSTODY RECORD WILL BE

SIGNED AND DATED BY MEMBER OF THE FIELD TEAM WHO HAS VERIFIED THAT

THOSE SAMPLESSAMPLE INDICATED ON THE CHAINOFCUSTODY RECORD ARE INDEED BEING

SHIPPED COPY OF ERMSERM STANDARD CHAINOFCUSTODY RECORD IS SHOWN

ON FIGURE BI AFTER PACKAGING HAS BEEN COMPLETED AND THE SAMPLESSAMPLE ARE

CLOSED WITHIN THE ICE CHEST SIGNED AND DATED CUSTODY SEALSSEAL WILL BE PLACED

OVER THE EDGE OF THE ICE CHEST LID

SAMPLESSAMPLE WILL BE SHIPPED BY AIR OR GROUND COURIER OR HAND DELIVERED BY

ERM PERSONNEL TO THE
ANALYTICAL LABORATORY SAMPLESSAMPLE WILL BE TRANSPORTED

GENERALLY EACH DAY BY FIELD PERSONNEL FROM THE STATION TO THE COURIER

LOCATION FOR SUBSEQUENT SHIPMENT TO THE LABORATORY UPON RECEIPT OF THE

SAMPLESSAMPLE AT THE LABORATORY THE RECEIVER WILL COMPLETE THE TRANSFER BY DATING
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AND SIGNING THE CHAINOFCUSTODY RECORD AN ACCEPTABLE ALTERNATIVE IS TO

ENTER THE AIRBILL NUMBER AND SHIPPING DATA INTO THE APPROPRIATE

SIGNATURE DATE BLOCK

COPY OF THE AIRBILL IS TO BE KEPT WITH THE FIELD COPY OF THE CHAINOF

CUSTODY RECORD TO DOCUMENT SPECIFIC SHIPPING INFORMATION

184 LABORATORY CHAINOFCUSTODY PROCEDURESPROCEDURE

THE FOLLOWING DESCRIBESDESCRIBE LABORATORY CHAINOFCUSTODY PROCEDURESPROCEDURE
ASSOCIATED WITH SAMPLE RECEIPT STORAGE PREPARATION ANALYSISANALYSI AND GENERAL

SECURITY

1841 SAMPLE RECEIPT

SAMPLE RECEIPT PROCEDURESPROCEDURE ARE DISCUSSED BELOW

UPON RECEIPT THE SAMPLE CUSTODIAN WILL INSPECT SAMPLE CONTAINERSCONTAINER FOR

INTEGRITY THE PRESENCE OF LEAKING OR BROKEN CONTAINERSCONTAINER WILL BE NOTED

ON THE CHAINOFCUSTODY RECORD THE SAMPLE CUSTODIAN WILL SIGN THE

CHAINOFCUSTODY RECORD WITH THE DATE AND TIME OF RECEIPT THUSTHU

ASSUMING CUSTODY OF THE SAMPLES

THE INFORMATION ON THE CHAINOFCUSTODY RECORD WILL BE COMPARED
WITH THE INFORMATION ON THE SAMPLE LABELSLABEL TO VERIFY THE EXACT SAMPLE

IDENTITY ANY INCONSISTENCIESINCONSISTENCIE WILL BE IMMEDIATELY RESOLVED WITH THE

FIELD SAMPLING REPRESENTATIVE BEFORE SAMPLE ANALYSISANALYSI PROCEEDS

SAMPLESSAMPLE WILL BE MOVED TO LOCKED SAMPLE STORAGE REFRIGERATOR FOR

STORAGE PRIOR TO ANALYSIS THE STORAGE LOCATION WILL BE RECORDED ON THE

CHAINOFCUSTODY RECORD OR LABORATORY TRACKING FORM TO ENSURE

CONTINUITY OF SAMPLE TRACKING

THE SAMPLE CUSTODIAN WILL RETAIN THE
ORIGINAL CHAINOFCUSTODY RECORD

AND WILL PROVIDE COPIESCOPIE TO EACH LABORATORY SECTION MANAGER AND ONE TO

THE LABORATORYSLABORATORY SAMPLE MASTER LOG

THE SAMPLE CUSTODIAN WILL ALERT THE APPROPRIATE SECTION MANAGERSMANAGER AND

ANALYSTSANALYST OF ANY ANALYSESANALYSE REQUIRING IMMEDIATE ATTENTION BECAUSE OF

SHORT HOLDING TIMES
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1842 SAMPLE STORAGE

SAMPLESSAMPLE REQUIRING REFRIGERATION WILL BE MAINTAINED IN LOCKED STORAGE

REFRIGERATOR WHICH WILL BE KEPT AT TEMPERATURE RANGING FROM TO C
ANALYTICAL LABORATORY PERSONNEL WILL REQUEST SAMPLESSAMPLE FOR ANALYSISANALYSI FROM THE

SAMPLE CUSTODIAN AND THE FORMAL TRANSFER ACTION INCLUDING DATE AND

SIGNATURESSIGNATURE WILL BE RECORDED ON THE CHAINOFCUSTODY RECORD THE ANALYST

WILL THEN BE THE CUSTODIAN OF THE SAMPLE DURING ANALYSIS

1843 DATA RECORDING

RAW DATA IS CALCULATED OR REDUCED INTO REPORTABLE VALUESVALUE IN THREE WAYSWAY AT

THE LABORATORY MANUALLY BY AN EXTERNAL COMPUTER PROGRAM AND BY DATA

SYSTEM THAT COLLECTSCOLLECT THE RAW DATA INDIVIDUAL LABORATORIESLABORATORIE HAVE SPECIFIC

DATA RECORDING AND DATA MANAGEMENT STANDARD OPERATING PROCEDURES IN

GENERAL DATA COLLECTED ON AN INSTRUMENTSINSTRUMENT DATA SYSTEM ARE TRANSFERRED

ELECTRONICALLY INTO THE LABORATORYSLABORATORY DATA ACQUISITION PROGRAM DATA

ACQUISITION TRANSFERSTRANSFER DATA INTO THE LABORATORY INFORMATION MANAGEMENT

SYSTEM FOR ROUTINE FINAL REPORTING AND IS ALSO USED FOR GENERATION OF

ANALYTICAL DATA REPORTS ALL FORMULAE USED TO CALCULATE REPORTED VALUESVALUE ARE

THOSE SPECIFIED BY THE ANALYTICAL METHOD AND ARE INCLUDED IN INTERNAL

LABORATORY STANDARD OPERATING PROCEDURES

19 DOCUMENTATION PROCEDURESPROCEDURE

DOCUMENTATION PROCEDURESPROCEDURE FOR SAMPLE IDENTIFICATION AND FIELD LOGSLOG ARE

DISCUSSED BELOW PROCEDURESPROCEDURE FOR DOCUMENT CORRECTIONSCORRECTION ARE ALSO DISCUSSED

191 SAMPLE IDENTIFICATION

STANDARDIZED NUMBERING SYSTEM WILL BE USED TO IDENTIFY SOIL AND

GROUNDWATER SAMPLESSAMPLE COLLECTED DURING RIFSRIF FIELD ACTIVITIES THE

NUMBERING SYSTEM PROVIDESPROVIDE TRACKING PROCEDURE TO ENSURE ACCURATE DATA

RETRIEVAL OF ALL SAMPLESSAMPLE COLLECTED LISTING OF THE SAMPLE IDENTIFICATION

NUMBERSNUMBER WILL BE MAINTAINED BY THE SITE MANAGER WHO WILL BE RESPONSIBLE

FOR ENSURING THE STANDARDIZED NUMBERING SYSTEM IS FOLLOWED DURING

SAMPLING ACTIVITIES
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THE STANDARD SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD SAMPLESSAMPLE ARE CODED AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY SOIL SAMPLESSAMPLE WILL INCLUDE THE SOIL BORING

NUMBER AND SAMPLE DEPTH FOR EXAMPLE SB15 REPRESENTSREPRESENT SAMPLE
COLLECTED AT DEPTH OF FEET BGS FROM SOIL BORING SBI

SAMPLE IDENTIFIERSIDENTIFIER FOR PRIMARY GROUNDWATER SAMPLESSAMPLE WILL INCLUDE THE

MONITORING WELL NUMBER AND THE QUARTERLY SAMPLING ROUND FOR

EXAMPLE MW1981 REPRESENTSREPRESENT GROUNDWATER SAMPLE COLLECTED DURING

THE FIRST ROUND OF QUARTERLY SAMPLING IN 1998 FROM MONITORING WELL

IVLW1

FIELD QAQC SAMPLE IDENTIFIERSIDENTIFIER FOR SOIL WILL BE AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK WILL BE AS FOLLOWSFOLLOW TBDATE FOR

EXAMPLE TB0810981 REPRESENTSREPRESENT THE FIRST TRIP BLANK COLLECTED ON 10

AUGUST 1998

SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATE SAMPLESSAMPLE WILL BE THE SAME AS THE

ORIGINAL SAMPLE BUT FOLLOWED BY

SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK AND FIELD BLANKSBLANK WILL CONSIST OF THE

SOIL BORING IDENTIFIER AT WHICH THE BLANK WAS PREPARED FOLLOWED BY AN

FOR RINSATE BLANKSBLANK AN FT FOR TAP WATER FIELD BLANKSBLANK OR AN

FOR ASTM TYPE II WATER FIELD BLANKS

FIELD QAQC SAMPLE IDENTIFIERSIDENTIFIER FOR GROUNDWATER WILL BE AS FOLLOWSFOLLOW

SAMPLE IDENTIFIERSIDENTIFIER FOR TRIP BLANKSBLANK WILL BE THE SAME AS THOSE FOR SOIL

SAMPLE IDENTIFIERSIDENTIFIER FOR FIELD DUPLICATE SAMPLESSAMPLE WILL BE THE SAME AS THE

ORIGINAL SAMPLE BUT FOLLOWED BY

SAMPLE IDENTIFIERSIDENTIFIER FOR RINSATE BLANKSBLANK AND FIELD BLANKSBLANK WILL CONSIST OF THE

MONITORING WELL IDENTIFIER AT WHICH THE BLANK WAS PREPARED FOLLOWED

BY AN FOR RINSATE BLANKSBLANK AN FT FOR TAP WATER FIELD BLANKSBLANK OR AN

TA FOR ASTM TYPE II WATER FIELD BLANKS

192 FIELD LOGSLOG

DATA COLLECTION ACTIVITIESACTIVITIE PERFORMED AT THE SITE WILL BE DOCUMENTED IN

BOUND FIELD NOTEBOOKSNOTEBOOK AND ON CHAINOFCUSTODY RECORDSRECORD USING INDELIBLE

INK FIELD NOTEBOOKSNOTEBOOK WILL BE ASSIGNED TO INDIVIDUAL FIELD PERSONNEL FOR THE
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DURATION OF THEIR FIELD ACTIVITIES ENTRIESENTRIE WILL BE AS DETAILED AND DESCRIPTIVE

AS POSSIBLE SO THAT PARTICULAR SITUATION CAN BE RECALLED WITHOUT RELIANCE

SOLELY ON THE SAMPLERSSAMPLER MEMORY ALL FIELD LOG ENTRIESENTRIE WILL BE DATED AND

SIGNED BY THE PERSON MAKING THEM

DEPENDING ON FIELD ACTIVITIESACTIVITIE THE SITE MANAGER MAY DESIGNATE MEMBER

OF THE FIELD TEAM TO PHOTOCOPY AT THE END OF EACH DAY ALL FIELD NOTESNOTE

NOTEBOOK PAGESPAGE AND STANDARD FORMSFORM GENERATED DURING THAT DAY COPIESCOPIE
WILL BE GIVEN TO THE PROJECT MANAGER IF IMPLEMENTED AT THE COMPLETION OF

WORK SHIFT COPIESCOPIE OF ALL FIELD LOGSLOG NOTEBOOK PAGESPAGE AND STANDARD FORMSFORM

WILL BE RETURNED TO THE SITE MANAGER FOR SUBSEQUENT DELIVERY TO THE PROJECT

MANAGER AND ENTRY INTO PROJECT FILES

THE SITE MANAGER WILL MAINTAIN SEPARATE SITE LOG SUMMARIZING DAILY

FIELD ACTIVITIESACTIVITIE OUTSIDE VISITORSVISITOR COMMUNICATIONSCOMMUNICATION SAMPLE SHIPMENTSSHIPMENT AND

EQUIPMENT ASSIGNMENTS THISTHI LOG WILL BECOME PART OF THE ORIGINAL PROJECT

FILES

193 CORRECTIONSCORRECTION TO DOCUMENTATION

IF AN INCORRECT ENTRY IS MADE IN ANY TYPE OF DATA DOCUMENT THE INCORRECT

ENTRY WILL BE CROSSED OUT WITH SINGLE LINE THE CORRECT INFORMATION

ENTERED AND THE CORRECTION INITIALED AND DATED BY THE PERSON MAKING THE

CORRECTION LIKE ORIGINAL ENTRIESENTRIE CORRECTIONSCORRECTION WILL BE MADE IN INDELIBLE INK

194 FINAL EVIDENCE FILE DOCUMENTATION

RECORDSRECORD WILL BE KEPT IN THE PROJECT FILESFILE TO DOCUMENT QAQC ACTIVITIESACTIVITIE

AND TO PROVIDE SUPPORT FOR POSSIBLE EVIDENTIAL PROCEEDINGS THE FOLLOWING

OUTHNE OF PROJECT FILE REQUIREMENTSREQUIREMENT APPLIESAPPLIE TO PROJECT ACTIVITIESACTIVITIE

COMMUNICATIONSCOMMUNICATION

INTERNAL

EXTERNAL

QAQC

PROCEDURESPROCEDURE

CHAINOFCUSTODY DOCUMENTATION
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AUDIT REPORTSREPORT

LABORATORY QA REPORTSREPORT

DEVIATION NOTIFICATION FORMSFORM

NONCONFORMANCECORRE ACTION REPORTSREPORT

TECHNICAL INFORMATION

ANALYTICAL DATA

FIELD DATA

FIELD LOGBOOKSLOGBOOK

GRAPHIC RESOURCESRESOURCE

DATA QUALITY ACCEPTANCE

CALCULATIONSCALCULATION EVALUATIONSEVALUATION

REGULATORY COMPLIANCE

PROJECT MANAGEMENT

PROJECT SCHEDULE

BUDGET

SITE DATABASE INFORMATION

HEALTH AND SAFETY

PLANSPROCEDURESPLANSPROCEDURE

AUDIT REPORTSREPORT

DOCUMENTSDOCUMENT

PLANSPLAN

REPORTSREPORT

RELEVANT PUBLICATIONSPUBLICATION
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ERM WILL MAINTAIN ALL EVIDENTIAL FILE DOCUMENTATION USING ITS INTERNAL

PROJECT FILE SYSTEM UPON COMPLETION OF THE PROJECT THE ORIGINAL PROJECT

FILESFILE WILL BE ARCHIVED COPIESCOPIE OF FILE DOCUMENTATION WILL BE PROVIDED TO

THE ANG UPON REQUEST THE PROJECT MANAGER WILL ENSURE THAT ALL RECORDSRECORD

INCLUDING QAQC RECORDSRECORD ARE PROPERLY STORED AND RETRIEVABLE

110 CALIBRATION PROCEDURESPROCEDURE AND FREQUENCY

THE FOLLOWING SECTIONSSECTION SUMMARIZE CALIBRATION PROCEDURESPROCEDURE FOR FIELD AND

LABORATORY EQUIPMENT

1101 FIELD EQUIPMENT

THE ANALYTICAL AND HEALTH AND
SAFETY SCREENING INSTRUMENTSINSTRUMENT THAT MAY BE

USED IN THE FIELD DURING THE PHASE II R1FSR1F ARE

PID

CONDUCTIVITY METER

PH METER

TURBIDITY METER AND

TEMPERATURE METER

THE INSTRUMENTSINSTRUMENT WILL BE CALIBRATED ACCORDING TO MANUFACTURERSMANUFACTURER

SPECIFICATIONSSPECIFICATION BEFORE AND AFTER EACH FIELD USE OR AS OTHERWISE REQUIRED

WHERE NECESSARY INSTRUMENTSINSTRUMENT WILL BE CALIBRATED EACH DAY DURING FIELD USE

11011 PHOTOIONIZATION DETECTOR

CALIBRATION CHECK OF THE PID WILL BE PERFORMED AT THE START OF EACH DAY

USING STANDARD CALIBRATION GAS ADDITIONAL CALIBRATION CHECKSCHECK AND

INSTRUMENT ADJUSTMENTSADJUSTMENT WILL BE MADE IF THE UNIT EXPERIENCESEXPERIENCE ABNORMAL

PERTURBATIONSPERTURBATION OR READINGSREADING BECOME ERRATIC RESULTSRESULT OF THE CALIBRATION CHECK

WILL BE RECORDED IN THE FIELD NOTEBOOK IN INDELIBLE INK CALIBRATION

PROCEDURESPROCEDURE WILL FOLLOW MANUFACTURERSMANUFACTURER INSTRUCTIONS

11012 CONDUCTIVITY METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

STANDARD SOLUTION OF POTASSIUM CHLORIDE THE METER WILL BE ADJUSTED TO
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READ THE VALUE OF THE STANDARD THE METER MUST READ WITHIN 10 PERCENT OF

THE STANDARD TO BE CONSIDERED IN CONTROL AND SHOULD READ WITHIN PERCENT

PERCENT IS CONSIDERED WARNING LEVEL IF THE CALIBRATION INDICATESINDICATE THE

METER READINGSREADING ARE OUT OF THE CONTROL LIMITSLIMIT BACKUP UNIT SHOULD BE USED

IF BACKUP UNIT IS NOT AVAILABLE THE DATA WILL BE FLAGGED TO NOTE THE

PERCENT DIFFERENCE BETWEEN THE METER AND THE STANDARD CALIBRATION

SOLUTION READINGSREADING FROM CONDUCTIVITY METERSMETER LACKING CALIBRATION

ADJUSTMENTSADJUSTMENT ARE NORMALLY STABLE THUSTHU CALIBRATION CHECKSCHECK ARE USUALLY

LIMITED TO THE BEGINNING AND END OF THE SAMPLING DAY

11013 PH METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

BUFFER SOLUTIONSSOLUTION THAT BRACKET THE PH RANGE EXPECTED IN THE SAMPLES THE

PH METER WILL BE ADJUSTED TO READ THE VALUE OF THE STANDARD THE METER IS

CHECKED DURING THE SAMPLING DAY USING AT LEAST ONE STANDARD AT

FREQUENCY WHICH RESULTSRESULT IN LITTLE OR NO CALIBRATION ADJUSTMENT IF THE

READING VARIESVARIE MORE THAN ONETENTH OF PH UNIT BETWEEN CALIBRATION

CHECKSCHECK THE FREQUENCY OF THE CHECKSCHECK MUST BE INCREASED

11014 TURBIDITY METER

CALIBRATION WILL BE PERFORMED AT THE START OF EACH SAMPLING DAY USING

FORMAZIN SOLUTION THE TURBIDITY METER WILL BE ADJUSTED TO READ THE VALUE

OF THE STANDARD THE METER IS CHECKED DURING THE SAMPLING DAY USING AT

LEAST ONE STANDARD AT FREQUENCY WHICH RESULTSRESULT IN LITTLE OR NO CALIBRATION

ADJUSTMENT IF THE READING VARIESVARIE MORE THAN ONETENTH OF TURBIDITY UNIT

BETWEEN CALIBRATION CHECKSCHECK THE FREQUENCY OF THE CHECKSCHECK MUST BE INCREASED

11015 TEMPERATURE METER

TEMPERATURE WILL BE MEASURED BY EITHER USING THERMOSTAT BUILT INTO THE

SPECIFIC CONDUCTANCE METER OR SEPARATE THERMOMETER UNIT TEMPERATURE

READINGSREADING WILL BE CHECKED AT LEAST ONCE PER FIELD TRIP USING QUALITYGRADE

PREFERABLY NATIONAL BUREAU OF STANDARDSSTANDARD TRACEABLE THERMOMETER SHOULD

THE UNIT EXPERIENCE ERRATIC OR OUTOFTOLERANCE READINGSREADING ADDITIONAL CHECKSCHECK

WILL BE PERFORMED

1102 LABORATORY EQUIPMENT

BEFORE ANY LABORATORY INSTRUMENT IS USED AS MEASURING DEVICE THE

INSTRUMENT RESPONSE TO KNOWN REFERENCE MATERIALSMATERIAL MUST BE DETERMINED

THE MARINER IN WHICH VARIOUSVARIOU INSTRUMENTSINSTRUMENT ARE CALIBRATED IS DEPENDENT ON
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THE PARTICULAR TYPE OF INSTRUMENT AND ITS INTENDED USE SAMPLE

MEASUREMENTSMEASUREMENT WILL BE MADE WITHIN THE CALIBRATED RANGE OF THE INSTRUMENT

LABORATORY CALIBRATIONSCALIBRATION TYPICALLY CONSIST OF TWO TYPESTYPE INITIAL CALIBRATION

AND CONTINUING CALIBRATION INITIAL CALIBRATION PROCEDURESPROCEDURE ESTABLISH THE

CALIBRATION RANGE OF THE INSTRUMENT AND DETERMINE INSTRUMENT RESPONSE

OVER THAT RANGE TYPICALLY THREE TO FIVE ANALYTE CONCENTRATIONSCONCENTRATION ARE USED TO

ESTABLISH INSTRUMENT RESPONSE OVER CONCENTRATION RANGE CONTINUING
CALIBRATION USUALLY INCLUDESINCLUDE MEASUREMENT OF THE INSTRUMENT RESPONSE TO

ONE OR MORE CALIBRATION STANDARDSSTANDARD AND REQUIRESREQUIRE INSTRUMENT RESPONSE TO

COMPARE WITH CERTAIN LIMITSLIMIT EG 10 PERCENT OF THE INITIAL MEASURED

INSTRUMENT RESPONSE

SPECIFIC LABORATORY INSTRUMENT CALIBRATION PROCEDURESPROCEDURE FOR VARIOUSVARIOU

INSTRUMENTSINSTRUMENT ARE DESCRIBED IN DETAIL IN THE LABORATORY QUALITY ASSURANCE

PROJECT PLAN FOR THE ANALYTICAL LABORATORY SELECTED TO PERFORM THE ANALYSES

111 ANALYTICAL PROCEDURESPROCEDURE

THE FOLLOWING SECTIONSSECTION SUMMARIZE THE ANALYTICAL PROCEDURESPROCEDURE FOR FIELD

ACTIVITIESACTIVITIE AND THE LABORATORY

1111 FIELD PARAMETERSPARAMETER

AS PART OF THE ANALYTICAL PROTOCOL FOR GROUNDWATER SAMPLESSAMPLE SEVERAL

PARAMETERSPARAMETER WILL BE TESTED IN THE FIELD MONITORING WELL PURGE WATER WILL

BE TESTED FOR SPECIFIC CONDUCTANCE TEMPERATURE PH AND TURBIDITY THE

FIELD PARAMETERSPARAMETER WILL BE MEASURED USING AN INLINE FLOW CELL

1112 LABORATORY METHODSMETHOD

GROUNDWATER AND SOIL SAMPLESSAMPLE COLLECTED WILL BE ANALYZED USING THE

ANALYTICAL METHODSMETHOD SPECIFIED IN THE PHASE II R1FSR1F WORK PLAN

112 INTERNAL QC CHECK PROCEDURESPROCEDURE

THE FOLLOWING SECTIONSSECTION SUMMARIZE INTERNAL QC CHECK PROCEDURESPROCEDURE FOR

LABORATORY ANALYSISANALYSI AND FIELD MEASUREMENTS
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1121 ROUTINE ANALYTICAL SERVICESSERVICE

INTERNAL QC PROCEDURESPROCEDURE FOR ROUTINE ANALYTICAL SERVICESSERVICE ARE SPECIFIED IN THE

USEPASUSEPA METHOD DESCRIPTIONS THESE SPECIFICATIONSSPECIFICATION INCLUDE THE TYPESTYPE OF

QC CHECKSCHECK REQUIRED SAMPLE SPIKESSPIKE SURROGATE SPIKESSPIKE REFERENCE SAMPLESSAMPLE

CONTROLSCONTROL AND BLANKSBLANK THE FREQUENCY OF EACH AUDIT THE COMPOUNDSCOMPOUND TO BE

USED FOR SAMPLE AND SURROGATE SPIKESSPIKE AND QC ACCEPTANCE CRITERIA FOR THESE

CHECKS

1122 FIELD MEASURESMEASURE

QC PROCEDURESPROCEDURE FOR FIELD MEASUREMENTSMEASUREMENT ARE LINKED TO CHECKING THE

REPRODUCIBILITY OF THE MEASUREMENTSMEASUREMENT BY OBTAINING MULTIPLE READINGSREADING AND

BY CALIBRATING THE INSTRUMENTSINSTRUMENT WHEN APPROPRIATE QC OF FIELD SAMPLING

WIFI INVOLVE COLLECTING FIELD DUPLICATESDUPLICATE AND BLANKSBLANK IN ACCORDANCE WITH THE

APPLICABLE PROCEDURESPROCEDURE DESCRIBED IN THISTHI QAPP

113 DATA REDUCTION VALIDATION AND REPORTING

THE FOLLOWING SECTIONSSECTION SUMMARIZE REDUCTION VALIDATION AND REPORTING

PROCEDURESPROCEDURE FOR FIELD TECHNICAL AND LABORATORY DATA

1131 FIELD AND TECHNICAL DATA

THE FIELD AND TECHNICAL NONLABORATORY DATA THAT WILL BE COLLECTED CAN

GENERALLY BE CHARACTERIZED AS EITHER OBJECTIVE OR SUBJECTIVE DATA OBJECTIVE

DATA INCLUDE ALL DIRECT MEASUREMENTSMEASUREMENT SUCH AS FIELD SCREENINGANALYTICAL

PARAMETERSPARAMETER AND WATER LEVEL MEASUREMENTS SUBJECTIVE DATA INCLUDE

ACTIVITY DESCRIPTIONSDESCRIPTION AND FIELD OBSERVATIONS

11311 FIELD AND TECHNICAL DATA REDUCTION

AS DESCRIBED IN PREVIOUSPREVIOU SECTIONSSECTION FIELD DATA WILL BE RECORDED BY FIELD

PERSONNEL IN BOUND FIELD NOTEBOOKSNOTEBOOK AND ON STANDARD FORMS FOR EXAMPLE

DURING DRILLING ACTIVITIESACTIVITIE THE FIELD TEAM MEMBER SUPERVISING RIG WILL

KEEP CHRONOLOGICAL LOG OF
DRILLING ACTIVITIESACTIVITIE VERTICAL DESCRIPTIVE LOG OF

LITHOLOGIESLITHOLOGIE ENCOUNTERED OTHER PERTINENT DRILLING INFORMATION IE STAINING

ODORSODOR FIELDSCREENING RESULTSRESULT WORKING CONDITIONSCONDITION AND WATER LEVELSLEVEL IN

HISHER BOUND NOTEBOOK THE SITE MANAGER MAY CHOOSE TO APPOINT TEAM

MEMBER TO PHOTOCOPY ALL FIELD LOGSLOG INCLUDING NOTEBOOK PAGESPAGE AND

STANDARD FORMSFORM GENERATED IN GIVEN FIELD DAY COPIESCOPIE WILL BE GIVEN TO
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THE SITE MANAGER WHO WILL MAINTAIN FIELD LOG FILE AT THE DIRECTION OF THE

PROJECT MANAGER COPIESCOPIE OF ALL FIELD LOGSLOG NOTEBOOK PAGESPAGE AND STANDARD

FORMSFORM WILL BE RETURNED TO THE OFFICE FOR ENTRY INTO PROJECT FILES

AFTER CHECKING THE
VALIDITY

OF DATA IN FIELD NOTESNOTE AND ON STANDARD FORMSFORM
THE PROJECT MANAGER WILL BE RESPONSIBLE FOR ENTERING PERTINENT DATA INTO

PROJECT DATA FILES WHERE APPROPRIATE THE DATA FILESFILE WILL BE SET UP FOR

DIRECT INPUT INTO THE PROJECT DATABASE SUBJECTIVE DATA WILL BE FILED AS HARD

COPIESCOPIE FOR LATER REVIEW BY THE PROJECT MANAGER AND FOR INCORPORATION INTO

TECHNICAL REPORTSREPORT AS APPROPRIATE

11312 FIELD AND TECHNICAL DATA VALIDATION

VALIDATION OF OBJECTIVE FIELD AND TECHNICAL DATA WILL BE PERFORMED AT TWO

DIFFERENT LEVELS ON THE FIRST LEVEL DATA WILL BE VALIDATED AT THE TIME OF

COLLECTION BY FOLLOWING STANDARD PROCEDURESPROCEDURE AND QC CHECKS AT THE

SECOND LEVEL DATA WILL BE VALIDATED BY THE PROJECT MANAGER WHO WILL

REVIEW THE DATA TO ENSURE THAT THE CORRECT CODESCODE AND UNITSUNIT HAVE BEEN

INCLUDED AFTER DATA REDUCTION INTO TABULAR FORMAT OR THE PROJECT DATABASE

THE PROJECT MANAGER WILL REVIEW DATA SETSSET FOR ANOMALOUSANOMALOU VALUES ANY
INCONSISTENCIESINCONSISTENCIE OR ANOMALIESANOMALIE DISCOVERED WILL BE RESOLVED IMMEDIATELY IF

POSSIBLE BY SEEKING CLARIFICATION FROM FIELD PERSONNEL RESPONSIBLE FOR

COLLECTING THE DATA

SUBJECTIVE FIELD AND TECHNICAL DATA WILL BE VALIDATED BY THE PROGRAM

MANAGER WHO WILL REVIEW FIELD REPORTSREPORT FOR REASONABLENESSREASONABLENES AND

COMPLETENESS IN ADDITION RANDOM CHECKSCHECK OF SAMPLING AND FIELD

CONDITIONSCONDITION WILL BE MADE BY THE PROJECT MANAGER OR SITE MANAGER WHO WILL

CHECK RECORDED DATA AT THAT TIME TO CONFIRM THE RECORDED OBSERVATIONS

WHENEVER POSSIBLE PEER REVIEW WILL ALSO BE INCORPORATED INTO THE DATA

VALIDATION PROCESSPROCES PARTICULARLY FOR SUBJECTIVE DATA TO MAXIMIZE

CONSISTENCY AMONG FIELD PERSONNEL FOR EXAMPLE DURING DRILLING

ACTIVITIESACTIVITIE THE PROJECT MANAGER OR SITE MANAGER WILL SCHEDULE PERIODIC

REVIEWSREVIEW OF ARCHIVED LITHOLOGIC LOGSLOG TO ENSURE THAT PROPER LITHOLOGIC

DESCRIPTIONSDESCRIPTION AND CODESCODE HAVE BEEN CONSISTENTLY APPLIED BY FIELD PERSONNEL

1132 LABORATORY DATA

AS DESCRIBED EARLIER ANALYTICAL DATA WILL BE RECORDED IN THREE WAYSWAY
MANUALLY AN EXTERNAL COMPUTER PROGRAM AND DATA SYSTEM THAT COLLECTSCOLLECT

THE RAW DATA DATA COLLECTED ON AN INSTRUMENTSINSTRUMENT DATA SYSTEM ARE

TRANSFERRED ELECTRONICALLY INTO THE LABORATORYSLABORATORY DATA ACQUISITION PROGRAM
DATA ACQUISITION TRANSFERSTRANSFER DATA INTO THE LABORATORY INFORMATION
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MANAGEMENT SYSTEM FOR ROUTINE FINAL REPORTING AND IS ALSO USED FOR

PRODUCTION OF ANALYTICAL DATA REPORTS COPIESCOPIE OF STRIPCHART OUTPUTSOUTPUT EG
CHROMATOGRAMSCHROMATOGRAM WILL BE MAINTAINED ON FILE AT THE LABORATORY

11321 LABORATORY DATA REDUCTION

AT THE COMPLETION OF SET OF ANALYSESANALYSE ALL CALCULATIONSCALCULATION WILL BE COMPLETED
AND CHECKED BY THE ANALYST THE ASSOCIATED QC DATA BLANKSBLANK BLANK SPIKESSPIKE

DUPLICATESDUPLICATE ARE ENTERED ONTO QC CHARTSCHART AND ARE VERIFIED TO BE WITHIN

CONTROL LIMITS IF ALL DATA ARE ACCEPTABLE THE DATA ARE ENTERED INTO THE

LABORATORY COMPUTER SYSTEM AND DATA SUMMARIESSUMMARIE INCLUDING RAW DATA ARE

SUBMITTED TO THE LABORATORY SECTION MANAGER FOR REVIEW THISTHI IS THE

PROCEDURE FOR ALL
ANALYTICAL DATA AFTER APPROVAL DATA ARE SUBSEQUENTLY

ENTERED INTO THE PROJECT DATABASE FORMAT

11322 LABORATORY DATA VALIDATION

IN ADDITION TO THE DATA REVIEW PERFORMED BY THE ANALYSTSANALYST AND THE

APPROPRIATE LABORATORY SECTION MANAGER AN EXTERNAL ORGANIZATION TO THE

ONE THAT GENERATED THE DATA WILL VALIDATE THE
ANALYTICAL DATA ANALYTICAL

DATA WILL BE REVIEWED BY THE PROJECT MANAGER AND ASSESSED BY QUALIFIED

CHEMIST USING STEPBYSTEP APPROACH APPROXIMATELY 10 PERCENT OF THE

DATA GENERATED BY THE LABORATORY WILL BE SUBJECTED TO VALIDATION AGAINST

DQOSDQO USING USEPA VALIDATION PROCEDURESPROCEDURE FOR SPECIFIED ANALYTES

QUALIFIED DATA WILL BE ANNOTATED IN ACCORDANCE WITH USEPA CONTRACT

LABORATORY PROGRAM NATIONAL FUNCTIONAL GUIDELINESGUIDELINE FOR ORGANIC AND

INORGANIC DATA REVIEW USING THE FOLLOWING CODESCODE

THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

ASSOCIATED VALUE

THE ASSOCIATED NUMERICAL VALUE IS AN ESTIMATED QUANTITY

THE DATA ARE UNUSABLE THE PRESENCE OR ABSENCE OF THE ANALYTE

CANNOT BE VERIFIED FROM THE EXISTING DATA RESAMPLING AND RE

ANALYSISANALYSI IS NECESSARY FOR VERIFICATION

UJ THE ANALYTE WAS ANALYZED FOR BUT WAS NOT DETECTED ABOVE THE

REPORTED VALUE THE ASSOCIATED VALUE IS AN ESTIMATE

IN ADDITION THE FOLLOWING DATA QUALIFIERSQUALIFIER MAY BE USED FOR ORGANIC DATA

THERE IS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE

IDENTIFICATION
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NJ THERE IS PRESUMPTIVE EVIDENCE TO MAKE TENTATIVE

IDENTIFICATION AND THE ASSOCIATED NUMERICAL VALUE IS AN

ESTIMATED QUANTITY

11323 LABORATORY DATA REPORTING

LABORATORY ANALYTICAL RESULTSRESULT WILL BE REPORTED AS SOON AS RESULTSRESULT ARE

AVAILABLE AND WILL FOLLOW USEPA REQUIREMENTSREQUIREMENT IN ORDER TO PROVIDE

DEFENSIBLE EVIDENCE FILES THE STANDARD LABORATORY DATA REPORTSREPORT FOR ORGANIC

COMPOUND ANALYSISANALYSI WILL CONSIST OF TRANSMITTAL LETTER AND THE FOLLOWING

COVER PAGE DESCRIBING DATA QUALIFIERSQUALIFIER SAMPLE COLLECTION EXTRACTION

AND ANALYSISANALYSI DATESDATE AND DESCRIPTION OF ANY TECHNICAL PROBLEMSPROBLEM

ENCOUNTERED WITH THE ANALYSIS

SAMPLE DATA INCLUDING QUANTITATION LIMITS

SUMMARY OF QC DATA INCLUDING LABORATORY BLANKSBLANK MATRIX

SPIKEMATRIX SPIKE DUPLICATESDUPLICATE AND SURROGATE RECOVERY RESULTS

THE STANDARD LABORATORY DATA REPORTSREPORT FOR INORGANIC CONSTITUENT ANALYSISANALYSI

WILL CONSIST OF TRANSMITTAL LETTER AND THE FOLLOWING

COVER PAGE DESCRIBING DATA QUALIFIERSQUALIFIER SAMPLE RECEIPT DIGESTION AND

ANALYSISANALYSI DATESDATE AND DESCRIPTION OF ANY TECHNICAL PROBLEMSPROBLEM

ENCOUNTERED WITH THE ANALYSIS

SAMPLE DATA INCLUDING QUANTITATION LIMITS

SUMMARY OF QC DATA INCLUDING LABORATORY BLANKSBLANK AND MATRIX

SPIKEMATRIX SPIKE DUPLICATE RESULTS

114 PERFORMANCE AND SYSTEM AUDITSAUDIT

AUDITSAUDIT MAY CONSIST OF TWO TYPESTYPE SYSTEM AND PERFORMANCE AUDITS THE

PURPOSE OF SYSTEM AUDIT IS TO DETERMINE WHETHER APPROPRIATE PROJECT

SYSTEMSSYSTEM ARE IN PLACE PERFORMANCE AUDITSAUDIT ARE USED TO INDICATE WHETHER

THOSE SYSTEMSSYSTEM ARE FUNCTIONING PROPERLY AUDITSAUDIT WILL BE CONDUCTED BY THE

QAQC MANAGER OR DESIGNATED APPOINTEE AS TASKED BY THE PROGRAM OR

PROJECT MANAGER TO VERIFY THE EXISTENCE OF AN EFFECTIVE QAQC SYSTEM

ADDITIONALLY THE AUDIT WILL EVALUATE THE LEVEL OF COMPLIANCE OF THAT SYSTEM

IN TERMSTERM OF ADHERENCE TO QAQC MEASURESMEASURE STANDARDSSTANDARD RECORDSRECORD AND

PROJECT
DOCUMENTATION AND CONTROL
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1141 PROJECT SYSTEM AUDITSAUDIT

THE QAQC MANAGER MAY PERIODICALLY ON AN UNANNOUNCED BASISBASI CALL FOR

SYSTEM AUDIT THE
PROJECT MANAGER WILL RESPOND BY SUBMITTING THE

QAPP THE AUDIT WILL BE PERFORMED BY THE QAQC MANAGER OR

DESIGNATED APPOINTEE THE AUDITOR WILL THEN DETERMINE WHETHER THE

QAPP IS IN PLACE AND WHETHER THE REVIEWSREVIEW CALLED FOR BY THE QAPP HAVE

BEEN PERFORMED RESULTSRESULT OF PROJECT AUDITSAUDIT WILL BE REPORTED TO THE PROJECT

MANAGER AND PROGRAM MANAGER

1142 TECHNICAL PERFORMANCE AUDITSAUDIT

TECHNICAL PERFORMANCE AUDITSAUDIT WILL BE CONDUCTED BY THE PROJECT QAQC
MANAGER ON AN ONGOING BASISBASI DURING THE PROJECT AS FIELD DATA ARE

GENERATED REDUCED AND ANALYZED ALL NUMERICAL ANALYSESANALYSE INCLUDING

MANUAL CALCULATIONSCALCULATION MAPPING AND COMPUTER SUPPORT ACTIVITIESACTIVITIE WILL BE

DOCUMENTED AND SUBJECT TO PERFORMANCE AUDITSAUDIT IN THE FORM OF QC
PROCEDURAL REVIEWSREVIEW MATHEMATICAL REANALYSISREANALYSI AND PEER REVIEW TECHNICAL

PEER REVIEW IS THE RESPONSIBILITY OF THE PROJECT MANAGER ALL RECORDSRECORD OF

NUMERICAL ANALYSESANALYSE WILL BE LEGIBLE REPRODUCTION QUALITY AND COMPLETE

ENOUGH TO PERMIT LOGICAL RECONSTRUCTION BY QUALIFIED OBJECTIVE REVIEWER

1143 FIELD AUDITSAUDIT

FIELD PERFORMANCE AUDIT WILL BE CONDUCTED DURING EACH PHASE OF THE

INVESTIGATION AND WILL INCLUDE FIELD SAMPLING AND ASSOCIATED SAMPLE

HANDLING AND DECONTAMINATION TECHNIQUES THE PURPOSE OF THE FIELD AUDIT

IS TO ENSURE THAT PROPER METHODSMETHOD AND PROTOCOLSPROTOCOL DETAILED IN THISTHI QAPP ARE

CONSISTENTLY PRACTICED IN THE FIELD

AUDITSAUDIT WILL BE PERFORMED USING TAILORED CHECKLISTSCHECKLIST PREPARED BY THE

QAQC MANAGER THE REQUIREMENTSREQUIREMENT AND AUDIT QUESTIONSQUESTION TO BE DEVELOPED

WILL BE AS SPECIFIC AS POSSIBLE AND WILL FOCUSFOCU ON SIGNIFICANT INVESTIGATION

TECHNIQUES CHECKLISTSCHECKLIST ARE ENCOURAGED TO BE COMPLETED TO THE MAXIMUM
EXTENT POSSIBLE TO GIVE COMPLETE PICTURE OF FIELD TECHNIQUESTECHNIQUE USING

STRUCTURED APPROACH

FIELD OPERATION RECORDSRECORD WILL BE REVIEWED TO VERIFY THAT FIELDRELATED

ACTIVITIESACTIVITIE WERE PERFORMED IN ACCORDANCE WITH APPROPRIATE PROJECT

PROCEDURES ITEMSITEM REVIEWED WILL INCLUDE BUT ARE NOT LIMITED TO FIELD

EQUIPMENT CALIBRATION RECORDSRECORD DAILY FIELD LOGSLOG AND CHAINOFCUSTODY

DOCUMENTATION
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UPON AUDIT COMPLETION AN AUDIT REPORT CONTAINING OBSERVATIONSOBSERVATION FINDINGSFINDING

AND RECOMMENDED CORRECTIVE ACTIONSACTION WILL BE SUBMITTED TO THE PROJECT

MANAGER AND THE PROGRAM MANAGER

1144 LABORATORY AUDITSAUDIT

THE LABORATORY QA MANAGER HAS
RESPONSIBILITY

FOR MONITORING THE INTERNAL

QA PROGRAM THE CONTRACTOR WILL VERIFY THAT STANDARDIZED QA PROGRAMSPROGRAM
ARE IN EFFECT TO PROVIDE OBJECTIVE OVERSIGHT OF LABORATORY PROCEDURES

ADDITIONALLY COPIESCOPIE OF INTERNAL QA REPORTSREPORT WILL BE REQUESTED TO ENSURE

THAT STANDARDSSTANDARD OF QUALITY PERFORMANCE ARE IN EFFECT

115 PREVENTIVE MAINTENANCE

PROPER PREVENTIVE MAINTENANCE OF FIELD AND LABORATORY EQUIPMENT IS AN

ESSENTIAL ELEMENT IN SUCCESSFUL FIELD INVESTIGATION IMPLEMENTATION OF

STANDARD PREVENTIVE MAINTENANCE ROUTINESROUTINE SERVESSERVE TO ELIMINATE SURPRISE

EQUIPMENT FAILURESFAILURE AND SUBSEQUENT STANDBY TIME

1151 FIELD EQUIPMENT

FIELD EQUIPMENT WILL BE PROPERLY CALIBRATED CHARGED AND IN GOOD

WORKING CONDITION BEFORE THE BEGINNING OF EACH WORKING DAY

MARTUFACTURERSMARTUFACTURER SPECIFICATIONSSPECIFICATION DEFINE THE REQUIRED EQUIPMENT CHECKSCHECK FOR

EACH TYPE OF FIELD EQUIPMENT USED NONOPERATIONAL FIELD EQUIPMENT WILL

BE REMOVED FROM SERVICE AND REPLACEMENT WILL BE PROVIDED

IMMEDIATELY SIGNIFICANT REPAIRSREPAIR TO FIELD EQUIPMENT WILL NOT BE PERFORMED

IN THE FIELD

ALL FIELD INSTRUMENTSINSTRUMENT WILL BE PROPERLY PROTECTED DURING THE FIELD

INVESTIGATION AGAINST INCLEMENT WEATHER EACH INSTRUMENT IS SPECIALLY

DESIGNED TO MAINTAIN ITS OPERATING INTEGRITY DURING VARIABLE TEMPERATURE

RANGESRANGE THAT ARE REPRESENTATIVE RANGESRANGE THAT WILL BE ENCOUNTERED DURING

WORKING CONDITIONS AT THE END OF EACH WORKING DAY ALL FIELD EQUIPMENT

WILL BE TAKEN OUT OF THE FIELD AND PLACED IN COOL DRY ROOM FOR OVERNIGHT

STORAGE

ALL SUBCONTRACTOR EQUIPMENT EG DRILL RIGSRIG WILL ARRIVE AT THE SITE IN

PROPER WORKING CONDITION EACH DAY ALL LUBRICATING AND HYDRAULIC MOTOR

OILSOIL WILL BE CHECKED BY THE SUBCONTRACTOR BEFORE THE START OF EACH WORK DAY

TO ENSURE ALL FLUID RESERVOIRSRESERVOIR ARE FULL AND THERE ARE NO LEAKS BEFORE THE
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START OF EACH WORK DAY THE SITE MANAGER WILL ALSO INSPECT SUBCONTRACTOR

EQUIPMENT FOR FLUID LEAKS IF LEAK IS DETECTED THE EQUIPMENT WILL BE

REMOVED FROM SERVICE FOR REPAIR OR REPLACEMENT

1152 LABORATORY EQUIPMENT

THE ABILITY TO GENERATE VALID ANALYTICAL DATA REQUIRESREQUIRE THAT ALL ANALYTICAL

INSTRUMENTATION BE PROPERLY MAINTAINED THE SELECTED LABORATORY SHOULD

MAINTAIN FULL SERVICE CONTRACTSCONTRACT ON ALL MAJOR INSTRUMENTS THESE SERVICE

CONTRACTSCONTRACT WILL NOT ONLY PROVIDE ROUTINE PREVENTIVE MAINTENANCE BUT WILL

PROVIDE EMERGENCY REPAIR SERVICE TO ENSURE RESPONSIVE SUPPORT TO THE

PROJECT REQUIREMENTS

11521 INSTRUMENT MAINTENANCE LOGBOOKSLOGBOOK

EACH ANALYTICAL INSTRUMENT IS ASSIGNED SPECIFIC INSTRUMENT LOGBOOK ALL

MAINTENANCE ACTIVITIESACTIVITIE ARE RECORDED IN THE INSTRUMENT LOG THE

INFORMATION ENTERED IN THE INSTRUMENT LOG WILL INCLUDE THE FOLLOWING

DATE OF SERVICE

PERSON PERFORMING SERVICE

TYPE OF SERVICE PERFORMED AND REASON FOR SERVICE

REPLACEMENT PARTSPART INSTALLED IF APPROPRIATE AND

OTHER INFORMATION AS REQUIRED

116 SPECIFIC ROUTINE PROCEDURESPROCEDURE USED TO ASSESSASSES DATA PRECISION

ACCURACY AND COMPLETENESSCOMPLETENES

THE QA OBJECTIVESOBJECTIVE FOR PRECISION ACCURACY AND COMPLETENESSCOMPLETENES ARE DISCUSSED

IN SECTION 15 THISTHI SECTION DISCUSSESDISCUSSE THE ROUTINE PROCEDURESPROCEDURE USED FOR

ASSESSING THOSE CRITERIA

THE INITIAL RESPONSIBILITY TO MONITOR THE QUALITY OF AN ANALYTICAL SYSTEM LIESLIE

WITH THE ANALYST THE ANALYST WILL VERIFY THAT ALL QC PROCEDURESPROCEDURE ARE

FOLLOWED AND THE RESULTSRESULT OF ANALYSISANALYSI OF QC SAMPLESSAMPLE ARE WITHIN ACCEPTANCE

CRITERIA IF ACCEPTANCE CRITERIA LIMITSLIMIT ARE EXCEEDED THISTHI MUST BE DESCRIBED

IN THE ANALYTICAL REPORT CASE NARRATIVE THISTHI REQUIRESREQUIRE THAT THE ANALYST

EVALUATE THE RESULTSRESULT FOR THE FOLLOWING LABORATORY QC ITEMSITEM AS APPROPRIATE
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SAMPLE PREPARATION PROCEDURESPROCEDURE

INITIAL CALIBRATION

CALIBRATION VERIFICATION

METHOD BLANKSBLANK

DUPLICATE ANALYSESANALYSE

LABORATORY CONTROL STANDARDSSTANDARD AND

SPIKED SAMPLES

117 CORRECTIVE ACTION PROTOCOLSPROTOCOL

THE QAQC MANAGER AND AUDIT TEAM WILL PREPARE FORMAL REPORT OF ANY

AUDIT PROCEEDINGS THE PROGRAMMATIC IMPACT OF NEGATIVE FINDING SUCH

AS FAILURE TO USE AN APPROPRIATE PROCEDURE WILL BE DETERMINED BY THE

QAQC MANAGER OR LEAD AUDITOR AND REPORTED TO THE
PROJECT MANAGEMENT

STAFF CORRECTIVE ACTION PLAN AND IMPLEMENTATION SCHEDULE WILL BE

REQUIRED AND THE PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT

IMMEDIATE ACTION TO CORRECT THE NONCONFORMANCE HAS BEEN INITIATED THE

PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THE SUCCESSFUL

IMPLEMENTATION OF THE CORRECTIVE ACTION PLAN AND ENSURING THAT NO

ADDITIONAL WORK THAT IS DEPENDENT ON THE NONCONFORMING ACTION IS

PERFORMED UNTIL THE NONCONFORMANCE IS CORRECTED CORRECTIVE ACTIONSACTION MAY
INCLUDE REANALYZING SAMPLESSAMPLE IF HOLDING TIMESTIME PERMIT RESAMPLING AND

EVALUATING AND AMENDING SAMPLING AND ANALYTICAL PROCEDURES

THE PROJECT MANAGER WILL BE RESPONSIBLE FOR ENSURING THAT THE CORRECTIVE

ACTION ADEQUATELY ADDRESSESADDRESSE THE NONCONFORMANCE THE QAQC MANAGER

WILL ENSURE THAT CORRECTIVE ACTIONSACTION FOR NONCONFORMANCESNONCONFORMANCE ARE IMPLEMENTED

BY

EVALUATING REPORTED NONCONFORMANCESNONCONFORMANCE

CONTROLLING ADDITIONAL WORK ON NONCONFORMING ITEMSITEM

MAINTAINING LOG OF NONCONFORMANCESNONCONFORMANCE AND

ENSURING THAT ALL NONCONFORMANCE AND CORRECTIVE ACTION REPORTSREPORT ARE

INCLUDED IN THE PROJECT FILES
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FOLLOWING IMPLEMENTATION OF SATISFACTORY CORRECTIVE ACTION THE QAQC
MANAGER WILL CONDUCT SUFFICIENT FOLLOWUP ACTIVITIESACTIVITIE TO VERIFY THE

CORRECTIVE ACTION SUCH CONFIRMATION WILL BE DOCUMENTED ALONG WITH ANY
OTHER RECOMMENDATIONSRECOMMENDATION IN FORMAL CLOSEOUT OF THE AUDIT THE CLOSEOUT

REPORT WILL BE DISTRIBUTED TO APPROPRIATE PROJECT MANAGEMENT PERSONNEL

1171 FIELD CORRECTIVE ACTION

THE INITIAL
RESPONSIBILITY

FOR MONITORING THE QUALITY OF FIELD MEASUREMENTSMEASUREMENT

AND OBSERVATIONSOBSERVATION LIESLIE WITH FIELD PERSONNEL THE SITE MANAGER IS

RESPONSIBLE FOR VERIFYING THAT ALL QC PROCEDURESPROCEDURE ARE BEING FOLLOWED IN THE

FIELD THISTHI REQUIRESREQUIRE THAT THE SITE MANAGER ASSESSASSES THE CORRECTNESSCORRECTNES OF FIELD

METHODSMETHOD AND THE ABILITY TO MEET QA OBJECTIVES IF PROBLEM OCCURSOCCUR THAT

MIGHT JEOPARDIZE THE
INTEGRITY

OF THE PROJECT OR CAUSE SOME SPECIFIC QA
OBJECTIVE NOT TO BE MET IT IS THE RESPONSIBILITY OF FIELD PROJECT STAFF TO REPORT

SUSPECTED NONCONFORMANCESNONCONFORMANCE BY INITIATING NONCONFORMANCE AND

CORRECTIVE ACTION REPORT FIGURE B2 AND SUBMITTING IT TO THE PROJECT

MANAGER

THE PROJECT MANAGER WILL SUBMIT COPY OF THE NONCONFORMANCE AND

CORRECTIVE ACTION REPORT TO THE QAQC MANAGER FOR FORMAL

INVESTIGATION AN APPROPRIATE CORRECTIVE ACTION WIFI THEN BE DEVELOPED

AND IMPLEMENTED

1172 LABORATORY CORRECTIVE ACTION

IF THE ANALYSTSANALYST ASSESSMENT OF THE LABORATORY QC ITEMSITEM IDENTIFIED IN SECTION

116 REVEALSREVEAL THAT ANY OF THE QC ACCEPTANCE CRITERIA HAVE NOT BEEN MET AS

DEFINED BY THE LABORATORY QAPP OR USEPA METHOD PROTOCOLSPROTOCOL THE ANALYST

MUST IMMEDIATELY ASSESSASSES THE ANALYTICAL SYSTEM TO CORRECT THE PROBLEM THE

ANALYST NOTIFIESNOTIFIE HISHER SUPERVISOR SECTION LEADER OR QA COORDINATOR OF

THE PROBLEM AND IF POSSIBLE IDENTIFIESIDENTIFIE THE POTENTIAL CAUSESCAUSE AND MAKESMAKE

APPROPRIATE CORRECTIVE ACTION RECOMMENDATIONS

THE IDENTIFICATION OF THE CORRECTIVE ACTION OBVIOUSLY DEPENDSDEPEND ON THE NATURE

OF THE PROBLEM FOR EXAMPLE IF CONTINUING CALIBRATION VERIFICATION IS

DETERMINED TO BE OUT OF PROCESSPROCES CONTROL THE CORRECTIVE ACTION MAY REQUIRE

RECALIBRATION OF THE ANALYTICAL SYSTEM AND REANALYSISREANALYSI OF ALL SAMPLESSAMPLE SINCE

THE LAST ACCEPTABLE CONTINUING CALIBRATION STANDARD

SAMPLERELATED QC SAMPLESSAMPLE EG MATRIX SPIKESSPIKE AND MATRIX SPIKE

DUPLICATESDUPLICATE PROVIDE AN INDICATION OF MATRIX EFFECTSEFFECT ON ANALYSESANALYSE AND DO NOT
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SUBMITTAL

NONCONFORMANCE AND CORRECTIVE ACTION REPORT
DATE

ERMWEST PROJECT NUMBER

TO PROJECT DIRECTOR

QAQC OFFICER

DESCRIPTION OF NONCONFORMANCE AND CAUSE

PROPOSED CORRECTIVE ACTION

SUBMITTED BY LOCATION
APPROVED BY DATE

CORRECTIVE ACTION BY PROJECT MANAGER OR DESIGNEE

IMPLEMENTATION BY ACTION ASSIGNED TO

ACTUAL CORRECTIVE ACTION

IMPLEMENTATION VERBALLY APPROVED BY QA OFFICER ON

DATE
ACTION IMPLEMENTED ON

DATE

SIGNATURE
VERIFICATION BY OAOC OFFICER OF DESIGNEE
CORRECTIVE ACTION IMPLEMENTATION REVIEWED AND WORK INSPECTED BYON
CORRECTIVE ACTION VERIFIED BY ON

FIGURE B2

NONCONFORMANCE AND CORRECTIVE ACTION REPORT
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REQUIRE REANALYSISREANALYSI IF METHODRELATED QC SAMPLESSAMPLE EG METHOD BLANKSBLANK

METHOD SPIKESSPIKE AND METHOD SPIKE DUPLICATESDUPLICATE INDICATE ACCEPTABLE

PERFORMANCE

WHEN THE APPROPRIATE CORRECTIVE ACTION MEASURESMEASURE HAVE BEEN DEFINED AND

IMPLEMENTED AND THE ANALYTICAL SYSTEM IS DETERMINED TO BE IN CONTROL THE

ANALYST DOCUMENTSDOCUMENT THE PROBLEM THE CORRECTIVE ACTION AND THE ASSOCIATED

DATA THEREBY DEMONSTRATING THAT THE ANALYTICAL SYSTEM IS IN CONTROL

COPIESCOPIE OF THE DOCUMENTATION ARE PROVIDED TO APPROPRIATE MANAGEMENT
STAFF MEMBERSMEMBER AND THE QAQC MANAGER FOR REVIEW AND ADDITION TO THE

PROJECT FILES

118 QA REPORTSREPORT TO MANAGEMENT

THE ANG PROJECT MANAGER WILL RELY ON WRITTEN REPORTSREPORT AND MEMORANDA

DOCUMENTING DATA ASSESSMENT ACTIVITIESACTIVITIE QUALITY AUDITSAUDIT NONCONFORMANCESNONCONFORMANCE

CORRECTIVE ACTIONSACTION AND QUALITY NOTICES COPY OF ALL SIGNIFICANT QA

REPORTSREPORT WILL BE FORWARDED TO THE PROGRAM DIRECTOR FOR REVIEW AND

OVERSIGHT

B39

KCSIIP4 41109


	SEA407399
	SEA407400
	SEA407401
	SEA407402
	SEA407403
	SEA407404
	SEA407405
	SEA407406
	SEA407407
	SEA407408
	SEA407409
	SEA407410
	SEA407411
	SEA407412
	SEA407413
	SEA407414
	SEA407415
	SEA407416
	SEA407417
	SEA407418
	SEA407419
	SEA407420
	SEA407421
	SEA407422
	SEA407423
	SEA407424
	SEA407425
	SEA407426
	SEA407427
	SEA407428
	SEA407429
	SEA407430
	SEA407431
	SEA407432
	SEA407433
	SEA407434
	SEA407435
	SEA407436
	SEA407437
	SEA407438
	SEA407439
	SEA407440
	SEA407441
	SEA407442
	SEA407443
	SEA407444
	SEA407445
	SEA407446
	SEA407447
	SEA407448
	SEA407449
	SEA407450
	SEA407451
	SEA407452
	SEA407453
	SEA407454
	SEA407455
	SEA407456
	SEA407457
	SEA407458
	SEA407459
	SEA407460
	SEA407461
	SEA407462
	SEA407463
	SEA407464
	SEA407465
	SEA407466
	SEA407467
	SEA407468
	SEA407469
	SEA407470
	SEA407471
	SEA407472
	SEA407473
	SEA407474
	SEA407475
	SEA407476
	SEA407477
	SEA407478
	SEA407479
	SEA407480
	SEA407481
	SEA407482
	SEA407483
	SEA407484
	SEA407485
	SEA407486
	SEA407487
	SEA407488
	SEA407489
	SEA407490
	SEA407491
	SEA407492
	SEA407493
	SEA407494
	SEA407495
	SEA407496
	SEA407497
	SEA407498
	SEA407499
	SEA407500
	SEA407501
	SEA407502
	SEA407503
	SEA407504
	SEA407505
	SEA407506
	SEA407507
	SEA407508
	SEA407509
	SEA407510
	SEA407511
	SEA407512
	SEA407513
	SEA407514
	SEA407515
	SEA407516
	SEA407517
	SEA407518
	SEA407519
	SEA407520
	SEA407521
	SEA407522
	SEA407523
	SEA407524
	SEA407525
	SEA407526
	SEA407527
	SEA407528
	SEA407529
	SEA407530
	SEA407531
	SEA407532
	SEA407533
	SEA407534
	SEA407535
	SEA407536
	SEA407537
	SEA407538
	SEA407539
	SEA407540
	SEA407541
	SEA407542
	SEA407543
	SEA407544
	SEA407545
	SEA407546
	SEA407547
	SEA407548
	SEA407549
	SEA407550
	SEA407551
	SEA407552
	SEA407553
	SEA407554
	SEA407555
	SEA407556
	SEA407557
	SEA407558
	SEA407559
	SEA407560
	SEA407561
	SEA407562
	SEA407563
	SEA407564
	SEA407565
	SEA407566
	SEA407567
	SEA407568
	SEA407569
	SEA407570
	SEA407571
	SEA407572
	SEA407573
	SEA407574
	SEA407575
	SEA407576
	SEA407577
	SEA407578
	SEA407579
	SEA407580
	SEA407581
	SEA407582
	SEA407583
	SEA407584
	SEA407585
	SEA407586
	SEA407587
	SEA407588
	SEA407589
	SEA407590
	SEA407591
	SEA407592
	SEA407593
	SEA407594
	SEA407595
	SEA407596
	SEA407597
	SEA407598
	SEA407599
	SEA407600
	SEA407601
	SEA407602
	SEA407603
	SEA407604
	SEA407605
	SEA407606
	SEA407607
	SEA407608
	SEA407609
	SEA407610
	SEA407611
	SEA407612
	SEA407613
	SEA407614
	SEA407615
	SEA407616
	SEA407617
	SEA407618
	SEA407619
	SEA407620
	SEA407621
	SEA407622
	SEA407623
	SEA407624
	SEA407625
	SEA407626
	SEA407627
	SEA407628
	SEA407629
	SEA407630
	SEA407631
	SEA407632
	SEA407633
	SEA407634
	SEA407635
	SEA407636
	SEA407637
	SEA407638
	SEA407639

